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m m # m& nmm t m m& * * -t # t . no te #ft£'t± w kh na ic 4? u t nm-t a 5> t t* 

xiiis^f 1 18 5i rate mm -s *f?fc o t m m^m^nmm t mmm 

[M^JI 4 ] 

ifO IB # H ^ > • -7 t 5 - \Z m •? £ # T fc* * K-n ') >TJ>^ib\ X ^ M ^ T 

iiafitf ffeltt^tt^^f TE - # H ^ y IZ&ZE C 1 h'i-OtVlcEC 

2 K > > . E C 3 F i -<> v EC4FM>S^EC5h'M>^niolUwM 

[M^JI 5 ] 

huISE - ij H - V > jb*iri#Lift^Efe *T*£>£ . It^Jl 4 ic 12 *i <?> ?J v£ . 

im&m 6 ] 

[If^Jl 7 ] 

Fc#Us&^^ LTituieSttHlfflftffilcS^ . M^JI 1 - 6 co^-f fit- 1 Jllc|B«<7>^ 
[M^JI 8 ] 

) T-£>£. if 1 - 7 <m^-f ftfc> 1 Jltcie«<7>^vSo 

m&m 9 1 



[mm%] mmm 

[ 0 0 0 1 ] 

*^BHti. e sshjis* it c db t ^manmm<r>mm^^. jkuMmnmz & vmm 

Zfifz #^'tt^lfflHa ic w -t Z> o 
[ 0 0 0 2 ] 

[ 0 0 0 3 ] 

rH^E^SJ *l?tt4ic3jfc^ r#*HJJS (stem cells) 

-mz r&mmi tit. &&nfc<7>. %tzitw^^mmmmm\zfrit-?%mti 
. jkv & h tmcmm^m*) ili^t-§ § § e^ttftgi: * *frit%mm t sit 
§ § . #itffl*8 • mmiz itm^<^nmm^i¥i± l . #y it. #jdli$ ^ > 

» Ut%HW<7> — M<n fiLm'mBlt . mikUm^ (hematopoietic stem cells) tnfltii&U 

mm^h ^mmmiz^^-t ^mmmm (progenitor ceiis) ^mx n. n^mmm 

It. ffiffim.mm (satellite cells) *?ffiWMm (myoblasts) t 0 Itfi Z l&Mm/ffimm 

mmm (mnmm) . ^mmm^^^'^nmmw^zn^xizn^^fix^^. 

[ 0 0 0 4 ] 

t&mmxit^mmmiz mmmm^m^rzn^.mm^^-m \$mzmm<t$ nx 
rzdb. m.!knmmxitmitmmmm^)iAwn-t^n'A^^ < ^bnxi^. 

in vi tro*g***t**rtolcB*-Cifc 0 . L ^ t -J&lc C ft ^ <7>^lfflfla ti it Ifttl**® 

S £ Vrl « * H % -5 36 ic i± . Z<^«*jhtmffl«irtK:^fc^*W«HJfiJil^<?>«BJia*fflv>T 
[ 0 0 0 5 ] 

z <?> tf & tc*<M^tLTli. If r ffc iNH A3 Cpluripotent stem cells) J 

*mm-? zism *>*pi-f <b*i*. y^m^mui tit. ait ^ (wt> in vitrot^-t 

9 x iE^=5r^ (^fe#) ItlL, il^'Sr^frTlcfcv^THK^ (^SE*. *i&M. is J= 

vrtJEE*) ■t^T^>^li^lffl^ic^fbi--sft6^^ 2 t o fclfflflat^tt^ tis. Mtt. g>m& 

nmmt LXlt. mwm& *) ti^ ii&m'&nmm (embryonic stem cells : E SWUfi) 
. &^^<^Mm«BHaT^ 9 . ^!£a»^4fi/S^St«BJia*^mili$ ti*)EE'tt^m«BJia (embryo 
ni c germ cells :EG0lia) b^rnt «t Jc<^J'btiTfe , 9. S*4Bf^k:fllffl?tiTv^, 
[ 0 0 0 6 ] 

ES!fflHaa. fBSSSHa (blastocyst) iK^o f«j g|5lc -5 F*9 g^lffl^l^ (inner cell mass) 

t uf itnz>mmmi%* in vitrojg^ic^u. f«i^<7>fM t i^^^ *j jg-t 3 t tc j= 0 . 

±g^^*ft*t#iNHJia (murine embryonic fibroblasts ; "F . MEFifM) STOii 



w^mw^mm^mv^x i^mLrzy 4 - ?-mm±.x . mm^mmmm*u rnmizm 

L Kfr^mfXiZ^m >)M-?Z t \z J: •) . *5HL^fflfla^1±5t^ff if L £ * 

anna** t LTii/t§ z t &^m~z3bz><, %tz. e fla^su <n & & t lttp > ^ --t? 

<k »K ES^fflflatiin v i t r olc It £ s rtfrj FI * HHfla^Sili^ * L T * . 
[ 0 0 0 7 ] 

3 <?> ft iz l t fFM 3 ti e s iH sat* it. iEnnm * & j# l 4- ^ « pi c # m t *i n 

. 0J*.tt. E Slfflfla^Mfff #^T^JgfSl*K If m^^tc^tt-tS t . ^^M(-x7h 

-v) t itnzmMvmi&z iiiiu »^JNHna^# • $x#0fla. nMfla, 

f5*Efla^. ti tr ■%mn<7>mm • mm^wL? *> tz % <7>-z&% . x^^-. e 

siDiia^ km arnica a#+i l t ^xii 8 muwfet Mm 3 ^ %tzm^m*^ 
ftm^^ ^ <?>=?- un\z -t -5 3 t iz «k 9 , #rt<^-t^T. e t < it -m<r> g§ w • mm 1*1 
c x e s iNHnatc tfe* l rzfritmm^ & & so □ t* #t? tr u^^-s^^^^x^fFtfi 

o 

[ 0 0 0 8 ] 

$hiz. Eswaa, Mif fl^t icfeu-ct, &m&ft%wmn\zftitffi#-?%zz 

t frfri h fix 3 o IfflflSfttc J; 0 <?■ tf>f£«H«:^i£ * fc*. E S Mm* &Mt$ * C =k *) 

Sl$t> IfHiftl^aiS, o;bttSEE*t# (embryoid body; WT, EBfcfet) 
£ Jf^fiK £ i± -5 3 t tc «k o T $Mfc*i?S*Si- -5 — icffl u ^> ti § . «k 

*) s JI&!£KH<7>rtfE3£^?r-l£E3i. *K3ft<7Vl£H^1r L fciNHJIS^ jfiLltfflfla. jfii. W l*9 £ *IH . 

»c#iNHjia. #t&^ifflfla. ¥7tfi!fflfla. <fr#,«Hjis. r-;-r«Djia. wa^oa. _h^«Hua. * => 

Tm vi tro^«TTf^»i$ titzft itmuit . m%§, - mm * iz t?u-t % mm t . mm®*^ 
mmfiiziz&m cmw^^Lxa *> . mmmya^m^rz&mmmiz * 0 . Esaiiai*i 

[ 0 0 0 9 ] 

W_h. E SiWI US <7>$f It ^^^<^in vivo/in v i t r fblllc R ~f & fcWL t L 

T s ^^(JO^^Sff. l5!Jx.tt\ Guide to Techniques in Mouse Development (Wasserman 
et a 1 . . Academic Press, 1993) T Embryonic Stem Cell Differentiation in vitro CM. 
V. Wiles. Meth. Enzymol. 225:900, 1993) ; Manipulating the Mouse Embryo: A labor 
atory manual (Hogan et al.> Cold Spring Harbor Laboratory Press, 1994) 
£i§Kl#M) ; Embryonic Stem Cel Is (Turks enif. Humana Press, 2 0 0 2 ) ( # iff fF # 

[0010] 

EG«B)iaii. 46/S^J6iNHJfi (primordial germ cells) t Pf Itfi % m^M <r)±m. 

mm*, e srnm^m^- 1 mft. MEFinatsT0i3a#^7 ^ - ?-mm±.~z. l i 

F &ViS*'tt*ftiji#JHHIiai#»B9^ (basic fibroblast growth factor :£IT> bFGF/FGF-2 
) S L < i± 7 * ji x ^ yWcoMM~?MWt~t & z t ic =k ») ftMi" * 3 t MS s (Ma t sui 
et al., Cell 7 0:8 4 1, 1 9 9 2# M ' Ko s h i mi zu et al.. Development 1 2 2:1 2 3 5, 1 9 9 6 #M 
) o EGffflflati. ESIfflfiatSbftTifHEfcttlttLTfc*) , frit^m&^il LTV^ 
^, z i: **fitlf^ tiT v^S (Thomson & Odorico. Trends Biotechnol. 1 8:5 3, 2 0 0 0 ) . % 

^rzdb. kt> r e s 0 na j t me l ^ Jt ^- 1± . r e g was j t # t? z t § . 

[0011] 

1 9 9 5 3A Thomsons *»f]a6TS^M ( T ^7 ) E S mm * m L 3 i: \z «k ») 

. #^ttW«HJfi*fflv^fcS^E«<^llfflfb**3aili**^VT § (*SifffF^ 5, 8 4 3, 7 8 0 
^ : Proc. Natl. Acad. Sci. USA 9 2:7 8 4 4, 1 9 9 5 ) . ^ X m ft<?> ~h v£ \z «k 9 x ft <b 
t h ^SBSE^«bE SJHH 'fflit43k ic^J^j L/i (Science 2 8 2 : 1 1 4, 1 9 9 8 ) 



o -e ^ , ^- - 7. h ^ T t i/ > it * - ;u <t> fiff 3£ r >u - 7' ^ «o *fc Is] ti <r> m n ( R e u b i n o f f 
Nat. Biotech. 18:399, 2 0 0 0 ; M Pi&ffig-^iil 0 0/2 7 9 9 5^-) ft* ft £ *l T 9. Sift. 
* B • a £ 1st £ fiff 3£pff ( N I H ) <7) V X h C h 1 1 p : // stemcells. nih. gov/registry/index. asp 
) tc li2 0ttW±<?> t h E smmBt^mm 2 HX . Gearhart et a 1 . li . t h 46 

JK£M*fflHafc><b t h EGWflat*^tf^-t -5 C t LTi^ (Shamblott et al., Proc. 

Natl. Acad. Sci. USA 9 5:1 3 7 2 6, 1 9 9 8 ; M Mft fFi? 6 , 0 9 0 , 6 2 2^ ) . 
[0012] 

-tiBtttsizE s/e ommit. mmm^L < it^^mnmrn (summit) £7 

t Lxm^z z t\z * 1 . Mmmm<o*frit'&jkvmnm-%:mm ts - «t *g« 

^Ic^^jni-S^fln^JfllVH ( fetal bovine serum ;WT> FBS) <?)SfttiST'J> ^ E 
S/E GSHJ!S<?>:tg«ICaiLfcF BSfcS^L. ^MFBS^afif. 1 0~ 2 0%M^*fli-* * - t *>* 
JfF^T£>£. 3«blc. X f£ tc & * S E S/E GUHfla^it^-. * <^ * 9t itVtm* «t If 

i: LT a JfiL-Jf KSBT ( 1 eukemi a inhibitory f ac tor ; KT, LIFtlSt) fc* 
|B]/^^tlTfc^ (Smith k Hooper. Dev. Biol. 1 2 1 : 1. 1 9 8 7: Smith et al., Nature 336 
: 6 8 8 , 1 9 8 8 ; Rath j en et al. , Genes Dev. 4:2 3 0 8, 1 9 9 0 ) . *g« m lz L I F * i" 
I. C t tc i ^ J: 9 ^m^tc*^fL^J^ 0 3 t s (Iii_h. ^%mmt LT, Ma 

n i p u I a t i n g the Mouse Embryo: A laboratory manual ( H o g a n et al., Cold Spring Harb 
or Laborayory Press, 1 9 9 4 (#$f fFlfciK 1 ) ^ . Embryonic Stem Cells (TurksenSs Hu 
man a Press, 2 0 0 2 ) (1tft ffjcM 2 ) ^#M<?> Z t ) . 
[0013] 

i: d z ti «b * a w * e s / e g mm<r> *g ft v£ tt . ft \z t h E S ( X It E G ) m 

m^mmztzit^ <nm<nmm®%B®cotzdbizt$.m-tzmtr. m^rz^mx^^ t 

Uf i^u. <7> II r£ i: L T x H - 1c . t h E S 0 A3 li L I F lz *t i~ § Jxl£'l4 * * L T 4? 

<bi\ 7 >f - ^-fflfla;b*i¥& l ftv^ t ^M«Hiia»i5E«E"t* ^xa*^fb'tt^^ o tum 

H&tc^HtLT L £ 7 (Thomson et al. , Science 2 8 2 : 1 1 4 , 1 9 9 8 ) Z t Vf h ti & . * 
t t lcig«x-r-^<?>^7C^BIIlc L. L^^ESKflfla^ll^lci$ffl-t^^lc. E SMB 

%y i - • nm-tZ'&^frtkcx < %tz. w * m \z t h e s $h 3a ^ 

Sii^. MEFWiatFBS^ # t h Sl^lc i*f £ IE Ha ^ HI & f£ ffl tt . ES«BJia** 

afiMi*^^ >f ^ x ic m m-tz^ m& **f&ia3 *f * l < ftv^ 0 

[00 14] 

^^fzdb. ES/EG»IB^iS«f*, «k ») i5fe«l $ ti, ftUfflfblcal L fc^v* tc 

F B S fi:@ n a u<^flifE ( g Fii>HIS^-W0 9 8/3 0 6 7 9 ) . M E F B M <n IX £> *) 
let Mffl)ia^7 ^-/-hLTfflv^^^ (Richards e t a 1 . , N a t u r e B i o t e c h . 2 0:9 3 3, 
2 0 0 2 : Cheng et al. , Stem Cel Is 2 1 : 1 3 1, 2 0 0 3 ; Hovatta et al. , Human Rep rod. 18:1 
4 0 4, 2 0 0 3 ) t)*mt}%Uzm#>t>iiT^ &o £fz. 7 >f - * L £ v*ig«v£<*> WfEfc 
IfLu. C a r p e n t e r 7k Zf * <r> ^ IB] ffi h \t . E S ffl M ~k ~? h ') Y >i X It =? 5 — > T- n 
-t -f > rLfc±g«^U - h tc ft L x ME F «BJia^±g«±Y* (conditioned medium) * 
t5«i«tc^^jn-t 5 z tic «k ») . tbE Sffflfla^*^fb^o^fb#^'l4^«*L^««JTi% 

(Xu et al., Nature Biotech. 1 9:9 7 1, 2 0 0 1 (#!#!« 
SK3) ; aRS^MS-^mo 1/51 616-^ (^fF^it 1 ) #M) . $ <b tc. fa] - ^ . bFCF 
/FGF-2 J s?^*fflHaitMfaT (Stem cell factor ;JUT* SCF) * ^s^jn L /z^lfiLvt igift^ ffi 
HtS c t lz «k D . J: *) ^*fl5 ft E SifflJia±g^&<7>*ggSlcj£#j L ( i^i>liif-1 03/0 

2 0 9 2 0 -^- (jfffr 1 ^:^ 2 ) #M) . im«*>&jfiLY*iStfe*fflv>fc. 7 ^-^-^s^Esafia 

igft^^\ X 9 ;u com$i 7 'I - 7°*^ & ig-g- 5 tlT v^>S (Amit et al., Biol. Repro 
d. 7 0:8 3 7, 2 0 0 4 ( 3N# fF >C « 4 ) #K9) . * . r u - ^> ^ - -tf 

(Glycogen synthase kinase : G S K) -Z^^ffl^ta^mlzffifja-fr&tzi'tX*. ft ic^^fS 



=f W<r>ffifln"& L & < X t . ^ ^ - - US ^ f$ ;b -f tc -7 ^ t h E S$B0&^*5HL'r4 

&W)m$llzm W~Z*B £ Z\ titz (Sato et al., Nature Med. 1 0:5 5, 2 0 0 4 (ftfttfr 

^cm 5 ) #m) . 

[0015] 
[0016] 

v ^ 7. e s/e Gmmto^fritttm^m n l . ^<nmm.m*mtbz>m=f' t ua 

. _Lie^L I F *>*&*n-?*> L IF lclftlt§ IL-67t;'J - 9t=? -£ IB Dilc # 
^ tl -£> (Yoshida et a 1 . . Mech. Dev. 45:163, 1994 T Koshimizu et a 1 . . Development 1 
22:1235, 1 9 9 6 #M) a* x ^ <?> ffe<7> fj li g t ^ $ tiT & u c Ifi . bF0F/FGF-2^ S 

g^i>^S^m 0 3/0 2 0 9 2 0 -^ (tf^ii2) #M) . 
[0017] 

[0018] 

^fL^Es/EGi§!i, iis. mmm±i>*K\>\z^ < mm Lfz^m^^L . lon^n 

^ ES/EGH^3a--^M5t« - IE S3 t ~t 3 tz db tc It . itlfcft 

[0019] 

$h\z , Es/EG»itt, -mm l rztkmx^^t^mi-f z t g ^^mc^hl^ha,-? l * 

7^)T, HftBftcijl-iffl)jSlC&.£> £-<?^fK2 3 t . nz-(,ti|*5^§ £ [c 

mizMft^ft * 7 z i: a*<&^-?*>* . flittv^^ESlHIB^i^, It, 2-3 

jib* aSHft l fcwiiia **m a + tc ai a l t$ffl tc jg $ * #i j& t & t l * 7 . :nii, m 
ice s/e GiB)ia^*^ttttf ft t ^ if , ±iq<^ l i f ^ g s k- 3 m.mm 

^-h^m^Lrzfz.nxitmmx'B'f . mm* ^ * --^^a . ^HtTFm** l^ahhs 

<?>ti4 33l*ilie-t s „ ^<^fca6. E S/E G«HJia**=i n L«rv^flgT. & *> *> 
. «HJfi**loi* o^K L fc^lTJIi^ E S/E G * M II _L fU ffl lc l£ 

-f&Ma. ibftT^fflT'^^tfibtlS. L ^ L * ** ^> x C<7>ti&Ij\^ & V/X 14 ^ 
X/] 0J 14 . CtllT* fjffi T* *> o o 
[ 0 0 2 0 ] 

t fr%a f)tiTv^F 9iit, E-*F'^'J>t3-f on ^ u - h ( 

Nagaoka et al., Biotechnol. Lett. 2 4:1 8 5 7, 2 0 0 2 (3N#§«ii£6) #M) teffiff-t-i, 
c t \z J: 0 . ^ Mffl AS ^> 3 a — - ib*ff^^ $ ti < =5r § c i: % JL ft L (International 
Symposium on Biomaterials and Drug Delivery Systems. 2 0 0 2.0 4.1 4 —16. □ At . □ 'M 

; mm B^n^.mm^^. 2002. 4. 1 8-19. . B*)o-t^^*>.F9 mm^mm 



[ 0 0 2 1 ] 

F 9mm\Z. ES/EGifl^tfa7-^7-tLT»]bll^7^*'J tt7tX7T?- 
-fc? (Alkaline phosphatase ; T . ALP) ^SSEA-K Oc t — 3/4 V^^&^i" 
— SB* E S JHBIiaicffilfcJ^M^M-t* (Lehtonen et al., Int. J. Dev. Biol. 33:10 
5 , 1 9 3 9, A 1 o n s o e t a 1 . . 3 5:3 8 9, 1 9 9 1 ). L^L^ i) 1 h , F 9 M B <?> M a * 7 -r - f - 

iHua^L i f m\$^t%mm<v*frit&*ffi. n-tz rz#>\z&& t it s n-? . ^<r>^^itmn 
mmizitmm^Mdb^tL^. %rz. e smmit^mm^<7>^itm^^ ^>^\zn l . 

F 9 Mm<7>ftitlt\H%£M%<mmizmhiiT is *) . * > 9JI3j£Gg<fc'fr3 &v*. -t^r^*>. F 
[ 0 0 2 2 3 

±ifiE - c a d 7° u - h % N 7 -f - v-mm^'Z^ t L &v^E S«Hfla^«vS 
ILTtl, fi-^CiMlcSo'v^T ^10 i" & Z t It X B & o . H RS . E-cad^L- 

hT-tg«Lf;F 9 mm^mnmit. t^^^mm^^my - h xt^^LrzF 9 mm tins 

[ 0 0 2 3 3 

E-t)F^')>1L *$Mfc&v^ XE SlfflliaT*%lLTv^ d t 3b*&ftJT?#> 9 N * . 
E-^K-n'J >3lfe^ <7)f6iE^iIfK^X^^lcX^ § -ttfcE SWUfiTli. * <?> «H Ha n # 

L < fif $ *l£ C t «b ftTv>£ (Larue et al., Development 122:3185, 1 9 9 6 ) 
o Lfc>L<t**«b. ES/EGII^^igfaicfev^T, E - ii F ^ -J > * ifSI i: L X {$ 

A laboratory manual (Hogan et 



[#$f fflfciK 1 3 Manipulating the Mouse Embryo 
al., Cold Spring Harbor Laboratory Press, 1994 
[^r 2 ^ fFlfcSK 2 3 Embryonic Stem Cells (Turksenfik Humana Press 



2 0 0 2 ) 



Xu e t a 
Am it e t 
Sato e t 
N a g a o k a 
Protein 

^ i> m a 



a I 
a 1 

e t 
En 



Nature Biotech. 19:971, 2001 
, Biol. Reprod. 70:83/, 2004 
, Nature Med. 1 0:5 5, 2 0 0 4 
al. , Biotechnol. Lett. 2 4: 1 8 5 7, 

. 16:243, 2003 
^-110 1/51616^ 
^-m 0 3 / 0 2 0 9 2 0 -^- 
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[#iffff£iSK4 3 
[#!#§«« 5 1 
[#4#fF>C» 6 1 

mnt^itm 7 1 

in ffJcM 1 3 i 
[^fF3C^2 3 i 

[ % m <r> m ^ 3 

[ 0 0 2 4 3 

-r 

[ 0 0 2 5 1 

fcttfcff * O tZo 

[ 0 0 2 6 3 

_hM^=t7lc. * HJ| # <?, « . SE'l4JS)ttSBIia^> — HT*>S F 9 «HHa^ . uu--^^f^ 
LK^Vtm. -t*t>*>. 7>ttlT^«t§Ii:lc^ttLTv^„ E - # K ^ > * Elffl 
Mlegl^Xli =f - t- -f > r L fcJNHUa^ft^ U - h (E-cad7'L-F) ^ff|L * 
co -7 V - h _htc F 9 mm^ffiU L i: C ^> . SiF 9IBlJ3D^-$iiStf , 
^IBff^FMlL f;. E-c ad7'L-h L fcF 9 mm t . MM 7 U - h 



1 



mg§c LfzF 9 mm^mmmit b bib] c t°$> ~> tz» 

[ 0 0 2 7 ] 

E Smm^E -cad^U-h left ft LT^/it:^, B ^ T <^ *HJiS ^ M 7° U - 

mcn-#l. f 9 mm t mm\z. ^^^-^r^^-r. ^ti^iiff^i^itsct^ 

fc^o/:. iff ^ § Z t IZ. tefcuT s E — c a d 7' l - h tcftfl L /cE S 

M^if Mft6l4. u - h T'tZ^LtzE S JNH A3 <o if 5ft 66 J: *) t1r«.lc^v^ c i: *>*^ 5 

[ 0 0 2 8 ] 

E-c a d - h i ? 1 S 0 i f\ f L t E S IB AS li , ^ftigtlfUC * $Hb1£ «IJ# 

£ iff^ttt § c i: tc «k o . *5Ht^j^^ ^^itm^mnx-B z z t ^mmx- 
%fzo %fz. MWkJjteiz =k 9 muz nrzE smmn. u^^^^^m^^ z t \z & *) nm 
mm^'^mmmtv^ tzmmmfritmmtifritmm-zB % zt. $ hizit-?^ ^wwmiz 

Mt5 Z t\Z & »)%>77^X$ffiT-^:^f ItTlBH, *%B^^^lc5o 
[ 0 0 2 9 ] 

db% z t &*5r So entile LTilM^ ti/c#^'l4^*ffl3ati. fcfrit'&Jkvfrit^m 
[ 0 0 3 0 ] 

Tkvftit&mik-ziiL tz ^m'&wmm\z m -t s . « * ^txmfr^^^mz * *) mvi-tz z 

[ 0 0 3 1 ] 

*fcSiJ<7)||«£fl8«k:4?v^-Cx *f&BHti. # IE HUT? W ^ 3 *i ?j 3£ k: «k 0 13 Slid 
tt&JBHJiSfcxb. ilii &^Ht Millie <fc *J fF$y L ^fb«H»aic ffi -t § . ^HUfflflSi: LTti 

m ft%Emmm%rzitft%EM&%:<7> m Bi^fif^ti^. 

[ 0 0 3 2 ] 

[ 0 0 3 3 ] 

*^BH li ± \z U T<o * Jl lc n i- -5 . 

^ttmwmm\zmfexit=i-^ < > rLfctg«§gk4iflu« z tic »? . 
tetania*. 7 < - r-ffljja^&ffl-einc. *<7)£%-it&jkvfti£&m&-&ttWLrz 

[ 0 0 3 4 ] 
[ 0 0 3 5 ] 

( 3 ) mm&m&&wm t tittt^tt^^f ^ k ^ > • 7 T $ -\zm~t ^^=f- 

T*3h&. itiie ( 2 ) tcie«co^v£o 
[ 0 0 3 6 ] 

( 4 ) SO IB # H ^ ') > • y t 5 - lz m -5 ^ =t x E — ^ K ^ S X 14 ^ M 



9r=t t ffij&®\zM$X'\i.-$:i}'t £ ^fT^oTE-^K^'J>lC#-5EC 1 H > -i > M.U IZ E 
C2 FM>\ EC3 E C 4 F M>S^E C 5 F > ^^)^ ntti^) F 

c 3 ) izmmtoftte* 

[ 0 0 3 7 ] 

(5) hOKE - # H ^ V > 3b*ui#L®I^**T^^ . SuI5 ( 4 ) lc IS « <t> ?J ?£ „ 
[ 0 0 3 8 ] 

( 6 ) iiOteE-#K^V>)b*£hXli^^^iij*T*£>£s itu IS ( 5 ) iz mm <r> ft v£ . 
[ 0 0 3 9 ] 

"Mmcffi&&&LTmm%ttmwmm\zmfe2tLz . mm ( 1 ) - ( 6 ) ^^-r n^izm 

WiCOftti:* 
[ 0 0 4 0 ] 

(8) mm^m^wmm^. m%M%>icom'&&mm (Esais) xi*m&±mmm (eg 
mm) T-3b%>. ituie ( i ) ~ ( 7 ) <m^-f n^Mciem^^vSo 

[ 0 0 4 1 ] 

( 9 ) suie ( i ) - ( 8 ) <m^-f *i wciem^Traic jc *) Mm£ ntz^m&nmm* 

[ 0 0 4 2 ] 

^BHIffl^^lC^ffli-^ t # . fflfg r#^tt^0J)3J Mi. in vi troig«lC J: 9 *^Ht^ 
Sg«fiS^:U, « Br* fro ft £ li^aBW^*IHIiaiiM)b*Hr^T*> 0 . lESf&t^ 
ItSU ilia Tic uTHK (^KH. toivrtll) "t^T^^sg 

^iffliiaic^Mti-sft&^t o fc«HJis*v> 7 o r^nmnmrns it. fiaus * 9 #m<? 
t? . ^ ti ps^ 2 n # v^„ * hh + . r e s mm j t mm t ^ Jt a r e g 0 j t 

d i: & ^ § . 
[ 0 0 4 3 ] 

^mmm^izmm-t z t b . mm r*frit&} tit. ^m^mmizis^x. ^^<t 

tlo^_h^*^fb-7-^7-. m*. It A L P StttO c t - 3 / 4 ilfST (MM) <n§^M 

^aHre^*iHiiaiSM)t>*Hr^T*> *> . \En%n i^ml, M^&^ttTicfc^-r^ 

[ 0 0 4 4 ] 

^BHiffl^^ic^ffli-^ h # . mm rftit&m&i tit. n^^mm^mmiz^it-t^m 

aiax^nii, jftic c ti^pis t &v^ 0 s#ftic«. ^mmmmzrzit^mm&^^mm 
. <pmmmm zrzit* mm&^^mm . \h mmmm * tz it \h mm ^^^mmv^m^ h n 

& o 

[ 0 0 4 5 ] 

*mmm*iz&m-t z t s . fflgriMJ tit. ^mm^mm^mix^^-t^^^ 

co ft y£lz mm-? & Z t ^T'S ^v*#irgtt^i-^T#t?o 
[ 0 0 4 6 ] 

*BHiH«^ic^ffli- § t % . mm r^m'&&mmtmm'&-%ii-?zft=? j tu, 
^wfiafctfatt^toT^^ • ftt t§^f T-«>titi=k < , ^>^'^g. -<7-^K. mm 
. f&^Tfb^t/ (*su) v. m^itmizmh^v^ ^m^nmm^mm^^t Lxit. ^ 
mmmiz^ML. mmmm^^^^m^^Lrz^-T^n^L < . mz.it* h ^ > • 7 T 

5 M -^T **#i-f «btiS. *^-fb>5:E Smm^Ma. E-*F^'i>^MUv^:i: 
**^a ^ tiTfc 9 . SI^fwftffl^SlT-^^ib', iff lc z tile FI/^ L ^v^„ z fi t><7>m^ 



[ 0 0 4 7 ] 

li # 'J X f U > t # '1 7' d f U > f ^) f i ft i ^ f tl ^ it)^ ^ § 3 t !b s ? § -5 ib 1 , g( 
[ 0 0 4 8 ] 

t«;Hf§5. C^Jt^-. !f#Sf/L#£. hu t o TigfStt^) Sffl^ffllC. D&#V^)^ 
[ 0 0 4 9 ] 

* v£ t TO *i ff * 7 c H 1 ?^. 
[ 0 0 5 0 ] 

*8Wf*ic(jffltn^ mm r to J w^m^ic^T . iehs 

-iNHJfiXli«HJia-*Wm^m#tt^^ L fc*S£-lcfcv>T. TO c aM<^f##'l4^^ to± 
[ 0 0 5 1 ] 

i?iit# ♦ *g«-?£ £v>8HJIS**g«-*si$ic. £>^> c 46*g«2 ft. tgtfc* ic ^F&i- * ^ 
[ 0 0 5 2 ] 

mx°±f§ LTV55«Mcfev^T, B^fil^^ n^-^jf^-tfi* . flfjj * <?> jjffl Jfi fc* ffe <?> ijffl J|S t 

o 

[ 0 0 5 3 ] 

^ffcHH^itM^vS^ffl^ £ - t \z «k 9 . E SSBJIS#<?>#&H£S*«IIJfi*. 7 >f - ^-MB 
[ 0 0 5 4 ] 

*&w<n±.mm&-*?i&<7>m)&i5 ^ t ^ * ^umn <n urn tt m w \z & ^ 

[ 0 0 5 5 ] 



%mm±w^<n?] : £7ku'itii^ttWric-o\^T . mm^it. n iz^k 2 n^nrnt. ^m^w^ 

m '<B © & # % * fi ^ # M L f# £ . 3 tl <b lc li . fj t£ . Molecular Cloning : A Laborator 
y Manual if 3 ftfx (Sam brook & Russell. Cold Spring Harbor Laboratory Press. 2001) 
; Current Protocols in Molecular biology (Ausubel et a 1 . M . John Wiley & Sons. 1 
987) ; Methods in EnzymologyS/V — X (Academic Press) T P C R Protocols: Methods i 
n Molecular Biology (Bartlett & S t r i 1 i n g M . Humana Press. 2003) ; Animal Cell Cu 
lture: A Practical Approach if3/ifx (Masters!!. Oxford University Press. 2 0 0 0 ) ;A 
ntiboides : A Laboratory Manual (Harlow et a 1 . & Lane Hi. Cold Spring Harbor Labo 
ratory Press. 198/) l?^#M<7> C t . U tz . * w mm lz is u X # m 2 fi £ B flSigft . B 
m±%l¥^M<7>rzdt><7>UmJkU* v V MliSigmaft^Aldrichft. Invi trogen/GIBCOfts CI 
ontechft. StratageneftV^mlxll%^^A¥^il£Tiio&o 
[ 0 0 5 6 ] 

^m , &&Mm^m^rzMmt% 3 st. jkvzttt • mm±m^^m^-^^miz^\^ 

T. MtkftW^m^Rl >5r#%#^^#M . d *i <b lz It . Guide to Techn 

1 d u e s in Mouse Development (Wasserman e t a 1 . 8 . Academic Press. 1993) ; E m b r y o n i 
c Stem Cell Differentiation in vitro (M. V. Wiles. Meth. Enzymol. 225:900, 1993) 

T Manipulating the Mouse Embryo : A laboratory manual (Hogan et a 1 . Hi . Cold Sprin 
g Harbor Laboratory Press, 1994) ; Embryonic Stem Cells (TurksenHi. Humana Press 
, 2 0 0 2 ) jt?*#£*lS. *Bfl*ffl#lc:ferv>T#M2 *l 3 *ffl )j& *3 « . H£ ♦ a^ft^i^) tz 
tsb<nUmJk~U* v V Mlt Invi t r og en/G I BCOft^ S i gmaft^^mixil* A^^Smx 3h & 

o 

[ 0 0 5 7 ] 

^jkv t h co^m'&nmm^ftm. mix. ut?miz^\->xit. -?x\zwm%j%y°* 
h u-Ji t)*mAL$ nx ^ *) . ^mmit. mmxmi-frz^^mmizmz-x. m^c^^^^cm 

(Matsui et al., Cell 70:841, 1992; Thomson et al., * giff fp|? 5 . 8 4 3 . 7 8 0 ^ ; Th oms 
on et al. , Science 2 8 2 : 1 1 4 , 199S : Shamblott et al. , Proc. Natl. Acad. Sci. USA 
9 5:1 3 7 2 6, 1998 : Shamblott et al., * g!ff fFi? 6 , 0 9 0 , 6 2 m ' Re u b i n o f f et al.- Nat. 
Biotech. 1 8:3 9 9, 2 0 0 0 ; M m& m S^" 1? 0 0/2 7 9 9 5 ^- ) m % #Mt £ 3 t lz J: *) , Zfih 
t0^m&&MM*&m L#£o £fz. ^ <DttL<r)mmm\zM LT^b . (Thomson 
et al., *g!ff fFi? 5, 8 4 3, 7 8 0^ ; Proc Natl. Acad. Sci. USA, 9 2, 7 8 4 4, 1 9 9 6 )^^-v 
h (lannaccone et al., Dev. Biol. 163:288, L994 T Loring et al..BRS&Hgg-^3?9 9/ 

2 7 0 7 6 -^-) . -n ') (Pain et al. , Development 1 2 2:2 3 3 9, 1 9 9 6 ; * § ?#fF if 5 , 3 4 0 , 7 4 
0-^ : *S4f fFif5, 6 5 6, 4 7 9-^-) . ^ 9 (Wheeler et al., Reprod. Fertil. Dev. 6:5 6 3, 

1 9 9 4 ; Shim et al. , Biol. Reprod. 5 7:1 0 8 9, 1 9 9 7 ) # lz m L X E S MBX It E S 

mmtoffliLimfrfti h ax is *) . &fe«^7r;£k:tE o t . *iebji tc ni n & e s mm* 
ftm~tz z t h*xB z o 

[ 0 0 5 8 ] 

ESfflittt. SE^JiaSHSE<?>l^gPlc*>S l^gPSBIiai* (inner cell mass) hWltfizm 
Hamlin vi tro±§^tc^L . mUtiico MM t Bi\ ^ B *) M~t z t lz «k *) . *^fb^lEfia 
SB t LTM LTz^m'&1&mUX3bZ>« v^xna*ESIB^LTli, E14. D3. CCE. 
Rl. JU EB3#. *i ^ ^t^ib^'btlTiD "9 . — W> It Ame r i c a n Type Culture Collection 
a^Cell & Molecular Technologies?!. Th r omb-X?±# h M A"t -5 3 t *b of BX 3h Z> * 
t h t4a*E S^fflflati. 3Sft. ^it^T50ltW±^tf3A^ tiTfc *) . *g • LliA'dT^W^Plt 
(N1H) <r> ') x h (http://stemcells.nih.gov/registry/index.asp) be li 2 OfiJ^_h<?>t* fc* 
tlTv^o ^<^ — gfSliES Cell Internationaia^Wisconsin Alumni Research Fou 
ndation^'o^A't^) 3 t h^^Sn&X <h „ 
[ 0 0 5 9 ] 

ESIIili, -^lclO^E^^«i-S 3 t IC J: >9 tfi:^ fl%> ib*. #:»Dfi^^§^i1tL 
^nSfjffli^'b ^E Smm&itm-t Z> Z t fr^mX3hZ (Munsie et al., Curr. Biol. 10: 

9 89, 20 00 ; Wakayama et al., Science 292:740, 2001 ; Hwang et al., Science 303 : 



1669, 2004) o B*tifj^<o manna, xitmt l rzmmm^ ww\z l rzmm^m 

( cy top 1 as t s^oop 1 as to i (is t $ ft £ ) lc . pffflti ifi ^ tf> *ffl A3 ^ ^ Lxm^BW 

l>^S-^m 0 9/45100-^ ; mOl/4 6 4 0 1 -^- ; 0 1 / 9 6 5 3 2 ^ ; * g iff fF i> ffl I? 0 2/ 9 0 7 2 2 ^ ; 02/194 
(#B4f fr&W3? 0 2/ 1 6 8 7 6 3-^ ; Vrana K et al., Proc. Natl. Acad. Sci. 

usa ioo:inii-6) e swmtftfflM-&m&2 z z t\z & *) . fammvatomizmm 

ttLfcESilia^^^^ati^^ilTi^ (g^l>^S^m 0 0/4 9 1 3 7 -^ ; Tada et al 
. , C u r r . Biol. 1 1 : 1 5 5 3, 2 0 0 1 ) . * f & m T & ffl 3 ft -S E S IB US l J . C^^^^vSlcJc*) 

[ 0 0 6 0 ] 

*%BHicf$fflT§ § e GiHflaii. %js^««H!iai: ffttnsflfiifiau^^mjNHiia*. esi 

HS^if t [BJfiL MEFffliatSTO Iffl A3 x S 1/S 1 4 -m 2 2 0 0)13 7 -f - 5^- if . LI 
F ^:^bFGF/FGF-2. Xii7t^xn 'J > 3? <?> H 8!I *U 3R £ Z t \z X *) ftM 3 ft 

0 (Matsui et al.. Cell 70:841, 1992 ; Koshimizu et al., Development 122:1235, 
1 9 9 6 ) . E S i§ i: § b y>T Ifll L fcttl t * L T u -5 (Thomson & Odorico. Trends Bi 
otechnol. 1 8:5 3, 2 0 0 0 ) . E S «HJ|S<7> M q t IflJ +1 . E G»§^ii^S*^^T^i 
LfcE GiflS (Tada et al. , EMBO J. 1 6:6 5 1 0, 1997 ; Andrew*^) ^?E G iNH H3 <?> ?fc # _L 

[ 0 0 6 1 ] 

*^Bi?ic#^^M^vs^fflv^ z i: z&m&nmmit. e swhs^e gib 

^icri*-t^. i$nmmizMMtrzmw*ii^z^^T<v^m'\±nmmfr^%iiZo * 
comfam t lt it. nmmmfrb&mz h ee* ^ t <?> m is <^«hi!sic# ft 

#^l4/j£#^lfflll& (mu 1 t i po t en t adult progenitor/stem cells : MAP C ) if -5 3 

k*'-e§4. ufe. ism*H^ (sr^i>ns^-mo2/3ii23^-) . ^MiHiia^^ ^ ; -i 

h (Sr^i>^S-^m 0 2 /5 1 9 8 0 ^-) . mW±.teWm ( g HU>Hig¥i? 0 2/ 5 7 4 3 0 ^-) . rt^JHB 
AS (Li et al., Nature Med. 9:1 2 9 3, 2 0 0 3 ) #*!f$ £*g«&#T-?*8«-*- £ C t iz «k 

0 # <b n # m& w jnh iia ^ x jfli * * <7) ip. ^ it is ^ (xuf^ hh Da ^ *c # * n s & m m ) 

^M-CSF (macrophage-colony stimulating factor > 7 ? n ~7 t — x^a^ — fiJf&B^p) 
+ PMA (phorbol 12-myristate 13-acetate) 3^11 (Zhao et al., Proc. Natl. Acad. Sci 
. USA 1 0 0:2 4 2 6, 2 0 0 3 ) . X It C R 3/4 3f/CT«Ii (AbuljadayeU Curr. Med. Res. Opinion 

1 9:3 5 5, 2 0 0 3 ) ~t % Z t \z J: >) fFftH $ ft£ &m&nfflMW. E S/E GlIEtll^i 
M^*-tS^iNB)iaT*tili-t^T^*tiSo c ES/EGIIlJiIfl^ffmMJ 

. ^mwmizmmmzmm (tarn) ^-x-^wtt^^mwmmmmttmir^^^m.. 2 

[ 0 0 6 2 ] 

te^frts^f (i^r. #ft6'f4^fflfla<^m#'f4^T t tv> 7 ) *m^z z tsmmt-tz 

Ig^SWi: tin ) ^Hffl^ffllcllISXa^-^ -f > r$ti* 3 i:lc £ *) , ^fEB^^lgft 

i^it^Tlffli^ 3 # ^ ft*. tfiL< li^*ft^|ffl^tgftffl \zm^h fLZ> ^60 

. f t>^*-X7 H . ^ — y\ -hi7 7n 9-, D - 7 - *' F X f > -9- - 7 7 
X =i . 7 * n 7 r >f ^— . vOn^rtOT, tr— X^ft*#l-f <b o Ctl^^lgftSW 

l±x ^7 X^<7)^^M^I-Xl±* M X ^ U > • <7> V^-f tl ^ <b * o T V^T t «fc ft* 



zmm. iitti^^a^i^wftiL rznn<^i$.m^ttfmx3b^. %tz. mm^sm 
mt LTii, 3L\z±mmw^in&tiznm $ . mm^^m^mm^n iz ltu4u# -j 

[ 0 0 6 3 ] 

#ft6tt^wfla<^}s#tt^T t it. &m&&mm t mma* t o x*s£- • ttm-tz>ft=?-x 

iCiLTli, 2b * 9 So" 00 ib*. #0 £ if . U^0 7*D'J>- 7,-m--7t;'J- 

\zm~$ % ICAM-K VCAM-K NC AM^ frf&m. L X v> 5 c i: ft*^n h fl X I* £ (Tian et al.. Bio 
1. Reprod. 57:561, 199/) . #^tt^«HJia<?>ff #tt tt . *F * L < li . fcm'tZ&m 

'&nmm<ommmmm\z^MLx\,-> % zt. $^ic^^l< ttfB]Mmfttt^*s^^^* l 

\z£ *) %2nx^Z$j<r>'&Mt&-tZ>o C^«*ttlt^tif tLTtt, NCAM^LK 
7° u df- ^ > , 77 K - 'J >f * t ^D'btiTv^/) , > <?> X «t tf#'l4<^ 3$ £ fc» ^ H ^ > • 

-y -r 5 m -^t <r>&m frtfmxib & . ^^fb^.ie^E siEfla^Jt e-^k-m>^# 

SISlcMl/Tv^ (Larue et al., Development 122:3 1 8 5, 1 9 9 6) C t^i^^tltu 
SfctfK Mmfr^v>&mh s ^.lzitfmx 3b & , L**L«:fc*«b. (fcffl-tSJi^tt^T ^ LTfl 
. E - # H - ><7>^lcPS^£ ft* < . f$ffli-£#i£tt$Mffl03lc%3ELT^£ 

*^')>'7t5'J -3^XiilB]ftStfn<|4<7>fi #tt^^T*£>*i if . 0ffflt^:ti)*T*§ 
£o lf^ESiiaicl&lLTv^ d r<T^, Jtft^I^&^^c «k *) . mnuft& 

16 T* 5 o 
[ 0 0 6 4 ] 

# H — V > i: li x if Id a XUt H ^ U > A • y t > ^ y 3 > (adherens junction) 

twitnzcz^fcW'&^mmmmm • ffi^izm^^ zmmftTx3b , e (_h&) n 

m. P ^<7) 3 fi^f^^^J t LXfrihiiX^&o zfihcD* H 

/00-/50T 5 ; &8Sgjb><b ^^.fll^^^S ? > ^fT-i. 0 . ^^HHHa^^^lcU 
. KJ110T5 ; Wkftgsfrh tzzm *) M. L*§at. v>*3** extracellular cadherin (EC) 
H > > t l^arti* ^Iia|^ 5 fH^ft-t § . #IJ x. tf. t h E - * F ^ ') > (f^7; J i&grZ 
^J^Se^iJS-^- 1 ic^i") ^it n . EC K EC2. E C 3 , E C 4 , EC 5f)#F M> 
l±x -etlftl 15 7- 2 6 2 . 2 6 5 - 3 7 5 . 3 7 8 - 4 8 6 . 4 8 7 - 5 9 5 . 596 — 700 1c (fCfiliSrZ 

?u s ¥ i tc ^ -r t 5 ; ^le^u ^^s^s^t**^) . * tz . 7-7xe-*f^9> ( ^ 

J ^K^J^K^iJS^- 2tc^i-)^Jf^. EC K EC2. EC3. EC4. EC5 
H > -f > ti . ^tl^tll 5 9 — 2 6 4 . 2 6 7 — 3 7 7 . 3 8 0 — 4 8 8 . 4 8 9 — 5 9 7 . 5 9 8 — 7 0 2 tc ffl ^ "t 
-5 ( 8C« li SrZ^iJ S-^- 2 ic 5jk~t t 5 >» i&ge^ij 1*1 co &m <?) *> ^ ) o ctib<7)E C H > 

>1±. 15:5 77 H - 'J > ^Ttt^^T-ffllUtt^* LTfc ») . iff lc N lc S ~f Z> K > 

^ > (e c i . e c 2 ) <7>ffim&b*n^o zcom ^mm^mm.^^-t z * h - >ift 

LTtt.mft. 5 0 ttMJil-h^t <50**frl >btlTfc ») . C ilh <?> ft LT ^7 K - ') > 

• 7t * 'J-fclfA, ^7 K - ') > • ic Hi" 5 &|£ L T li . Take i ch i . Cur r. Op i n. 

Cell Biol. 7: 6 1 9, 1 9 9 5 ; M a r r s & Nelson. Int. Rev. Cytol. 1 6 5:1 5 9, 1 9 9 6 ; Yap et 
al., Annu. Rev. Cell Dev. Biol. 1 3:1 1 9, 1 9 9 7 : Y a g i & Takeichi. Genes Dev. 14:116 
9, 2 0 0 0 ; Cumbiner. J. Cell Biol. 1 4 8:3 9 9, 2 0 0 0 . Vt^m^Zt. 
[ 0 0 6 5 ] 

e-77 k-m> (8U£. 77k-m>-i) a. iff^^RK. mm<r>nmm^<r>mwmm^ 



d t b*%a h tlTV^£ (MMtLT. Mar eel et al.. Int. J. Dev. Biol. 3 7:2 2 7, 1 993; 
Mays et al.. Cord Spring Harb. Syrap. Quant. Biol. 60:763, 1995 T El— Bahrawy & Pig 
natellu Microsc. Res. Tech. 4 3:2 2 4, 1998 T Nollet et al., Mol. Cell. Biol. Res. 
Commun. 2 : 7 7, 1 9 9 9 ) . S . E - U Y ^ V > It . *^ft4 xE Si§lc^^ < %1 

Jf**** L < FflW $ tl £ d t ^sn «b tlT (Larue et al., Development 1 2 2:3 1 8 5, 1 9 
96) o *SNational Center lor Biotechnology Information (NCBI) <7>3>fa&at 

9 X |c Mli 3 tlT 5* «b . E-^H^';>Jl€^**t h ESi US 

[ 0 0 6 6 ] 

ttt^ftffit^atLxii, iff \z z n&mfe l *v^*. ^m^t**? > ^h^x 
mmfrhteft. mmLT mm-? z z t . xit^m^y* y ^it^mizSf&LT mm-? % z 

[ 0 0 6 7 ] 

^m±^fixi5 v ). mm^it. ±.mxm^rz^^mm^^m-t § z t § ^ tc z 

tl* L * . E - * Y ^ ') y ^kM t L fzMa . E - # H ^ V > li x fit ic t h ( 

Se^JS-^-1) . a (I^iJS^- 2 ) . 7 -y h ^coift^T^Bt • 1b]/7E£ tl. ^-^^SE^J 
fc*. NCBI^&ft&DNA^- 9 7. tcfc^TfUffl 5Tli&"?*><5 (tH^S^: ( t h ) N 
M- 0 0 4 3 6 0 T ( V? 7.) NM- 0 0 9 8 6 4 ; ( ^ -v h ) NM-0 3 1 3 3 4 ) . * <r> tz db . M H% T? *> tl . 
E-^K-n'I >3Ife^ tc^ae5 * 7' ^ >f v-Xli 7°a - -/*^ff L , & 7>^^^ 

A&^v£*fflv> 5 c i: l: J: •) , E-^H-^'i > it feT <?> c DNA* • 4$ffl-t -5 3 t fr^mx 
£>£ 0 £fz. E - il Y ^ '4 >;fifeT<7> cDNAli . II fb^ ffi 5^P/f x* - > > 7 ( H * • fit ft ) 
-^American Type Culture Collection?!. I n v i t r o g e n £t/ R e s G e n^r h t> 4^ A"^" Z> Z t ij 1 

TO tft ^ i * <^ t ^> * L < . 4^iJ x. ti\ v ^ x E S KHfla * ffl T * ?tm * H Sfei" <6 M 
^ 7.<7) E - ^7 H ^ ') > cDNA<7>f$ffl ft'l t L L^L, rij ^ 60 . IP *> 

. tF^^ti, ^7 ^ . ^ -7 x -7* ^ . tfj;, XlZMM -n 9|) . XtiM^ 

M (M^lt, TV ijV > ^7*ai ;u^) ri*<7)E-^ K '4 ^cDNA^&ffl-f 5 3 t i)*T" § £ 

o 

[ 0 0 6 8 ] 

*fEB^*^S£-t§ tztb\zm^ ft T<?> '4 ^ > tr + > h • 9 > ^ 9 S* fpMi" ?c 

ab<o#f jg&^Yi^-flm. SM^f ^n- KtSlfif*, COSJNH«a^ 2 9 3JHHJia. CHOIfflfia 
V^nf #LMIfflJI3lci§i A L . f&3^^ 4±£ c i: *^fiS fc LTui, ^^L<ti. ^MitfeT 
l±x KSB^tri ^Ltft^HHIiaicfctt ^it^T^te^fc «fc V^M* ^m\z ~t Z> ^iegrZ^iJ , * 
5 7' a - 9 t. li^nt- ? — <7> ffcij §P T tc $5 ^ • ^^^dT^Ic & § ti&ff^Til 

*S $ tl -5 o Is . • f&3^ $ i± -5 Mir^ it . 2 h\z£ >) ktfflais 7+ >i tmifc$ti & z 
h^liLu. tffMH y' n t - 9 - t L T a . SV ( Si mi an virus) 40 rJ 7-f^X^^-fN> 
^7* n ^ -f ;u X (Cytomegaro virus; CMV) . ^^Xl^llffi^-f^X (Rous sarcoma virus 
) #<^ ri 7-f^7Uct43*-t^7'n^-5'-^. ^-T7^> • ^nt-?- s EF (elongat 
ion factor) la • ^ a t - 9 — # l-f ^> tl £ . 
[ 0 0 6 9 ] 



x it % n \>x _h <n m # % * i- s *t <jo t * *wi * v^ 0 #y ^ a . ^ ^ an <?> $f m * y #y \z m ^ 

h fLZ E - J] K ^ M > oif »B^««^3-Ff5, N^JM^ib 6 9 0 — 710T 5 ; & 
8S%#t?gB#Bifll ^"bf^ailSft* ') ^ y X + > h • 9 > 7 H , t^r^^E C 1 c 
5 E > 0^#tf?>'^i^ifflt§3^ £ £ . %tz. -fflt® lz ii E ^ '4 > a 
. it N*^fJllcE/ E > > (EC1) ^\ ^M^T <o*S£-Jf# H'tt. IBJ 
ffiMfntt^M^ LTv^ (Nose e t a 1. , Cell 61:147, 1990) fzdb . ^ft<HEC IS 

t °r ftiT* -s . $ <b ic a . _h te <^> 57 > ^* ?i^f t , Ji^4T'8o%iu, *f * 

L < li 8 5 %E5l_hx 3 «b lc£f £ L < tt 9 0 %E54_h. M t £F * L < a 9 5 % W ± <?> ffl Ib] S 
L s ^o. fit SttS f f ^ ? > ^ ^ 1 1 f$ ffl t § C J: ^T' §4 . 
[ 0 0 7 0 ] 

* 7c x _hIS<J0 '4 n > if > h • fft^ ? > ^ ? H ^ --<• 7° ^ K fc <?) n" 5? > 

glutathione — S— transferase) MBP (mannnose -binding protein) ? > 

7 H x Ttfi;> • His ( t 'i ^ • t x f y > ) 57 7\ HA (hemagglutinin) 9 

?\ Mu 9 VSV-G (vesicular stromatitis virus glycoprotein) ? 7f J: ^Bt □ ? > 
A'^lt LTffiL, 7'n -r- -i Zsk/^J] => A^iff ^&J/l#*7 => um-%m^Z> 3 fc 4C J: *) . 
') n > tf -j- > h • 57 > ^ 57 M ff N ^ § IHc . L fc> ^ jc < ff * 7 c fc ^T* §4. tf tc 
F cM* a" ? >^ * Uf L >f tttiJ: Lfcig««ttlciftft*^^*«feft 

[ 0 0 7 l ] 

. . • ibis $ fix \>z . * <?> &mmm t & # < *s § ti t * *j . #j x. a\ tMi 

GU lgG2. lgG3. ^^lgG4<7)Fc^igl^#t?J^SIr3^J^ie^J'lf Wtlt . NCB I V<?> i> © * DNA^ 
- 57 xtcfev^TfUffloTftlT^ 9 s -etlftl. y 5E^i"f : AJ 294730^ AJ 2 9 4 7 3 U AJ 
2 9 4 7 3 2 . ^^AJ 2 9 4 7 3 3 i: LTl|$tlTu§. L fzh* -o X . MM^X&fHt. Fc^^lciff 
5v-Xli7'n - L . =5r7>^^t/^^^vS^fflv^ & z b \z £ *) 

Fc^lSt^-Ft^llSf t LTli, 7" 5? -f 7*aJff tc CtlSPl^L £v*jb*. 7° 

n t > A/G i: *S ^ t h I g G I I g G 2 . X It v ^ 7. | g G 2 a I g G 2 b V ^ F c $B fiJ % ^ 

-Kt^ifif *^$Lv^ Fc^^lC'^SS4iAi--5 3 i: ic «k ») ^ OAh^) 

^-o-'l4S^a6^. ^vit fix is *) (Nagaoka et al., Protein Eng. 1 6:2 4 3- 2 0 0 3 ) . 

^w&iz £ ^m&i L dtm*nuz.rzn9 > ;< tw^&m-tz z t^xB z» 

[ 0 0 7 2 ] 

&fcx *¥iW&M1&'t Zfzdtxryltfffiizm^^fiZ E-^7 K ^ ') ><7)Mn. Si9 =i > tf 
+ >h • 57 > 7 n<7>ftm&<r> — M t LX x HBflt ^<^Ki^^t$f tf ^ z t ^ 
(Nagaoka et al., Biotechnol. Lett. 24:185 7, 2002 ; Protein Eng. 1 6:2 4 3, 2 0 0 3 ) . 
%fz. xXlit E coE-X K ^ ><^»IJia^4fiijS% 3- Ki"^cDNA4c. tElgG<7)Fc 

^^5P^S=i- E-t^E^iJ^^His ? rie^iJc7>cDNA^3ilS ^ ■£ fcUi^Jt^^* ^ ^ ^SHIfi 
\zm A L x C tltM $ 4±T ftM L fcffijSI '4 =1 > tr -h > V ■ 9 > ;< ?W ( R e c omb i n a n t Hu 
man/Mouse E-cadherin — Fc Chimera; R&D systems?±x Genzyme Technett) * s rf? M 2 fi X 
*) x v)xXlitFWwE-*F^')> • tLTi!fflt5lH?§§. 
[ 0 0 7 3 ] 

^cofb^^^viSMffli-^ 3 h )b*T*§ S Wff^m-B 2 ^«bflR#JC J: S 5^ vi *F * Lv^ 

o ^T**^ >^ ?lttt<7f h'tt^^f, xafl§#i^#t?m^Tfb^^;*T'^^ 

C fc IC J: ») . ffif^lC ii^f^if^ 4±^> 3 fc ft«T§ So $ h\Z B#^4Cii. #J 

^^x ^StK^P B SftMi:t^iftt^fwg)«t, Sifix i^ML/z^x "7° u — E 



w<7>t$&&wizmm2 it. Kf^*^-i*fit5 jinx*. M%kmm&ft?t)*m%.xi* 

[ 0 0 7 4 ] 

r LTfc < <e:^***>s o fJx lis fi#tt^Tic ug^Fc^ 57 > ^ ^ H^s4 a ^ -ttfc =1 

> tr h • 57 > 9 W<oM£>. i^SttlC ffi t o T0fp LTfc < t L T tt . IgG^F 
c^iaX^^f S^lclf,||-t £ ^^^f^ffl-t^. z t ft'fl §0 leg- it 9 > ^ 

57 r KHI ^ 7' * h * sf! 3 -t± n > tr > p • 7 > ^ ? W<?> m n- . sfonZitfzfr^iz ft 
s ft & 4/l # ^ . tt ic hu t o T BM-f Z z t \z J; *) . mm -t Z> - t S . 

[ 0 0 7 5 ] 

It & 

[ 0 0 7 6 ] 

=r co%HM¥83'\iWlz J: o T }jS IE . <&^)b*$> § fc*. E - ^ K ^ 'J 0 1)3 51^1 taJUc 

Fc^ij^Sila 2 -tf/c 'J ^ > + > b • 9 y >* ? W<7>Mn. 0. 0 1— 1 0 0 0 fx s/mLSJg £ T^Jg 
JtlEBfcE. ffiKU, 0.W 2 0 0 Mg/mLgS. 3 <b lc *F * L < li W 5 0 ^ g/oiL, L 
TlWIL(li5~l 0 m g/uiLTi) li o 
[ 0 0 7 7 ] 

*f&BH<^^micfcv^T . #ftg't4^!ffl^ii . -t$z<7)jjmiz&*)ftm$titzt% 3 Bimttizmn 
m&umm<r>mi%<ntn^ft:*>t$&#:flr-&*<7>3i z&m-tz z t ^mmmm 

^il^igftTra^igft^fp-tt . ±ie<^#^«f§. -t*^**. Guide to Techniques in M 

0 u s e Development (Was serman e t a 1 . M . Academic Press, 1993) ', Embryonic Stem C e 1 

1 Differentiation in vitro (M. V. Wiles. Meth. Enzymol. 225:900, 19 93) iManipula 
ting the Mouse Embryo: A laboratory manual (Hogan et al.KBK Cold Spring Harbor L 
aboratory Press, 1 9 9 4 ) 'Embryonic Stem Cells (TurksenS. Humana Press, 2 0 0 2 ) 

. #^3Ctt (Matsui et al. , Cell 7 0:3 4 1, 1 9 9 2 ; Thorns on h . * S ft fF m 5 . 8 4 3 , 7 3 0 ^ ; 
Thomson et al. , Science 2 8 2 : 1 1 4 . 1 9 9 8 ; Sh amb 1 o 1 1 et al. , Proc. Natl. Acad. Sci. 
USA 95:1 3 7 2 6 , 1 9 9 8 : Sh amb 1 o 1 1 et a 1 . * Mft fF ff? 6 , 0 9 0 , 6 2 2^ ; Reub i no f f et al. , Na 
t. Biotech. 1 8:3 9 9, 2 0 0 0 ; M m&ffl^^Wl 0 0/2 7 9 9 5 ^- ) # m~t & Z t s 
ft iz zfthizmfeZ ti^rvn 
[ 0 0 7 8 ] 

^JVS IcMffl-t S d **T' t ^. t cOT'^tllf. i-^T4$fflHT|gT-*>^.o ^ M # fJ t L X It 
. Dulbecco' s modified Eagle' s Medium (DMEM) . Glasgow Mini mum Essential Me 
d i u m ( G ME M) . RPMI 1 6 4 0 ±g*fe^ W *b ti . ii^. 2mM@Jgc^ r ^ ^ 5 y 7k V/X t± 1 
00 m M@S<7>2-> ^ ii -7' V x. 9 ) - jv *^/jn LTfJffltS. E S IE ^ *g ft ffl ±g it i: 

LTrfJix^ tlTv^ KnockOut D-MEM (Invitrogentt) ES cell-qualified DMEM (Cell 
& Molecular Technologies^:) . TX-WES (Thromb-Xtt) |4jfflu5:J:H'§5. 3 ti 
hcot^mz l±FBS*5~25%jgJS^/in-ts c fc **ifi Lu* s \ M JfiL vf ig ft "t * - toTilT' 
. #J£ia\ 15~20 c /o<?>KnockOut Serum Replacement (Invitrogen?±) ~% i\M~t Z> Z b t>*X 
U fc. ME F f«<7>i-§ft_Lvf ^bFGF/FGF-2. S C F ^r^fsftn L^igilii^f^H LTt 
«k < . * ^ l¥ fill 4 ^ v£ ii & ft X 3h 2> ( Xu e t a 1 . , Nature Biotech. 1 9:9 7 1, 2 0 0 1 ; S 



&H§S-^fi?01/51616-^ ; 0 2 0 9 2 0 ; Ami t et al., Biol. Reprod., 70: 

837, 2004) . 
[ 0 0 7 9 ] 

_h m<v # ftitt ^ m us* *s m iz it . %> nm & m m ^ * 9t fb^ fig « it it 

iff IZ Ztl^PI^L^v^**. 7^xES/EGi)ia^i|^, L I F **£f MT* £> & . L I F li 
M^alm^: (Smi th & Hooper. Dev. Biol. 1 2 1 : 1, 1 9 8 7 : Smith e t al. , Nature 3 3 6:6 8 8 
, 1988 T Rathjen et al., Genes Dev. 4:2 3 0 8, 1 990) . NCB I <r> & & * DNA^- 9 ^ - X 
1CT ? -fe xg-^-Xl 3 9 6 7 (tFL IF) . X06381 ( ~? XL I F ) . N M- 0 2 2 1 9 6 ( => v V L 

I F ) f T'&»k?) ? > ^IttlfT'i> 9 . ^<^> n > tr-*-> h • y > ? Wii, fJx.ti 
ESGR0 (Chemiconft) wS D UX'lAt5 d i'TS G S K - 3 ffiSflJ % 

iftlc^/fli-* s 3 t iz «k 9 . iff left <t>j£:KBT • £Sv£14Bf ^ <so ^ ^jn ^ L & < T t . ^ ^ 
x^Vt hESai)S^*^ft:ttt^$Wlci}ft5C tib'T'SS (Sato et al., Nature 
Med. 1 0:5 5, 2 0 0 4 )= 3^j#£r. G S K - 3 <r> v^'tt * FIST § £ ft ffl * * L t/ IT £> ti 
l*x -t^Tfl£ffloT^-?*> 9 . #IJ^. t^Wnt7 t- 5 -9r=r (Manouki an & WoodgetU Adv. Ca 
ncer Res. 8 4:2 0 3, 2002 ; Doble & Woodgett. J. Cell Sci. 1 1 6:1 1 7 5, 2 0 0 3 ) 
£ 3 t ft* T* # -5 . 
[ 0 0 8 0 ] 

ic «fc 9 ft«!3 tifctg«*WK:JS« L. fc>o, ±ie<^±g^^fr • ^vStcSv^Ttgft-t -5 z 
lc 9 . f£ IB §^^iL/;t flg T* . L t ^ M 113 ***** -6 * 9t it & =t£fig^ ft Jf L 

m<?>m iz mmmtam m <b * v > & #>. jkv/x it m m m m m iz m m -t *> m m m n w m 
¥ikmi}*ftmL%^rzdb. jkz//xitmm^±t?'\±frm t 9 . *e «h as 8c**«^ *b 

JIS<^¥Lv>:li/fli^J#J6a*I8#>ib*iS. - o </> ^ #ij t L T . *l£Bfl <r> ft ft ic J: 9 v ^ x ESUH 
lia^tS^ L/iJS^-. ^^^^attT'tp^ L fzMc3 t $5 L T . ^ & < i: t 1. 25MW_h. iff* 

m&ft-Z'lftlZ iriftt -5 i: . fcit^T^* < i: 1 3^g. #f U L < 1 0 fg W _h ^ m m 

[ 0 0 8 1 ] 

ufcii^aHm^SHJiaism^DrnT*) 9 . iE3r&t£ c^fe#) itML, it^^^frricfe 
it. ^m , &&mm<7> j c<7>WL<7>^&. mx.it. *t t*? f-vwi 
h^'\±w • :ff tt^n^ s it. wtizwrnm % rfu h =1 - >i **ai3A^ tiT*? 9 . i^jx. a\ 

_hlS<7)# ; S"^ : fB. EP*?. Guide to Techniques in Mouse Development (Wasserman'bilk A 
cademic Press, 1 9 9 3 ) ' Embryonic Stem Cell D i 1 1 e r e n t i a t i o n in vitro (M. V. Wiles 
. Meth. Enzymol. 225:900, 1993) : Manipulating the Mouse Embryo : A laboratory ma 
nual (Hogan et al.fi. Cold Spring Harbor Laboratory Press, 1994) ' Embryonic Ste 
m Cells (Turksenfi. Humana Press, 2 0 0 2 ) £ d t iz «k 9 . S^lc^mi"^ c 

t h iff ic zn^iz lei^^ra^c t± fh ^ ^ ti^v^ 

[ 0 0 8 2 ] 

<^^vilc Jc 9 . <Hl-3, iff* t < liiM^v-^-^T^ft^fiil&T-^ Slfflfla 

tHit^c htT-s^o itvtmco &m&&m miz m m ® % m. * <r> -? - * - <n 



mmiz^mmts:^- H- HTI^ tfO^tfALP^te^. 0ct-3/4i;f::tiRex-l/Z[p42V^3a 

liSSEA-k t h ESIfflflaTMiSSEA-3^SSEA-4. TRA- 1-60. TRA-l-8k GCTM-2 V ft** 9t - 

# — t LTflf ^tl-5o C tl^^)*^fbv- ESIEUa^^fti- S Z J: IC i *) 

[ 0 0 8 3 ] 

s> vMi . * ^ m<7)^mvE nm m -? - * - <r> a . *f c * <?> 3^ it m ft 
mi&*?&mJbtE&£ ') > v --eauijxj^ (rt-pcr) ^a^^^ -e- >• a > 

Sftft^-^7- • ?W (fj^li. Oct-3/4^Rex-l/Zfp4 2. Nanog^) tn-Kt^ 

1 >f7-Xtt^a-^i L T 4$ffl * tzdb \z ^ t 2 ft * v - # - iff H ft ge?U 4c i* 

Si- § § . 

[ 0 0 8 4 ] 

wmm^ik-zm^ 5 c kc ^ k ^ftittuvtm^mn l fc#6H4f*«m!s*. #j«ko# 

[ 0 0 8 5 ] 

# m # fffl HS^tHklXvitLTli. # II 'tt # *H m <?> - IK ft ft ft *8 « 4c v > T ffl v ^ ft 

- 3 L fc^x l>/7; > HBfSt (EDTA) «***StagJS 0. 01- 100 mil, ft * 

L < liO. 1-50 mL J: *) ft U L < ti 1-10 mMlc ft -5 ti lc v^^jn L . 3 7°C T 41 ^ Bf n . $f 

* l < a i-6o^p^ . * t < a io-3o^figmn Lxmm^mmz a. HtEswie 

t5«fflirgtt^^]®^ ftvg^lcM L . m-ffl^^ftgi; i-^^vJ^^t-f "bti^o EDTA 
con^ »? \z U > r >) u — n tf 7. ( 2-7- 5 ; x — t ;u ) Efft ( EGTA) ?g** . 

[ 0 0 8 6 ] 

Ltzfritmm* ! bm&-t z« ftitmmt lts, -&®iz&m&ummt>* 
-tz> z t z>m<nmwz3hirL\z. m \z z n^m& l ftv^ m#^tca. ^E^ifiat 

[ 0 0 8 7 ] 

ffiii. is^ffl^t. c^fflii. tf&wmm, itm&m. m^mm. mmn 

is &u±m^t\^ rzmm - %g'g*ffif&'t z>mmx°£>zt)*. znhizmfez tiftv^ 



mm tzffi.m • m^^m^-? zmm-z&z zn^izmmz n&v^ 

[ 0 0 8 8 ] 

m \z * m t* & & . f j ^ ti . # tt & w ^ ft * ^ f t jnh m ^ m m m m \z m -t s w fc m m 

[ 0 0 8 9 ] 

cf il T *) . #0 ;c tt\ Manipulating the Mouse Embryo : A laboratory manual ( H o g a n e t 
a l . SS x Cold Spring Harbor Laboratory Press, 1 9 9 4 ) W ~£ # M ~t & Z t IZ J: *) . B% 

\z mm-t § z tK'^i 5 , ^ ic 3 n mm l & v^ 0 
[#sjmj] 

[ 0 0 9 0 ] 

WT^^m^Jlcfcv^T^^B^^ jc •) @#^l:liB^t4* 3 \ c *i ti * ?1 Bfl </> |i & £ 
[ 0 0 9 1 ] 

mmm \ ; u j > _g ± > h e - n f ^ 'j > • 2 > ^ ? w ^ §j 

E-^K^'i y comm^Wti t , I gG<?>Fcg^ ( IgG/Fc) <?> 9 > ^ 7 H (lilT. E-c 
ad-Fc t it§ ) S ^ f 57 -<7>*illlMDMc 9 > ? W^m±JkZf ^ (^nmm 

It. ¥tm^ h ***d L fc^JvS (Nag a oka et al.> Biotechnol. Lett. 2 4:1 8 5 7, 2 0 0 2 (# 
4f ff^ilK 6 ) : Protein Eng. 1 6:2 4 3, 2 0 0 3 ( fflC M. 7 ) ) lz m C T . U i 1 . v 
^XE-^P^0 ><7>£J%£#i?cDNA (lifb^W^P/f ^ - > f =k 0 ^Sf : R D B 
No. 1184) tLT, E-^7 K > cMkcomm^ H > > C E-c a d-E CD) ^ 3 

- K i-S DNAUfn- (7; JiSSi^ l-699tcffl ^ ) *ifiHLfc. ^ ^ x I g G/F c ^ ^ - K 
i-^DNADfK-tt. ^^XlgGl SMti^^'J H-^^'braRNA tilL, Reverse Tra 
nscriptasetc «k *) il$5^^tf oTftM L/icDNA ^^>m«ILfc. M DNAKfr >t t t iS*ffiHI * 
fiSlf. Lfc&. ^ a - 7 57 - pRC-CMV (Invi trogenft) lcffl^9A^. E-c a d-E CD & DM 

gG/Fcffi^J^#t?^&m^ 7 ? pRC-E-cad-Fc ^mm^Tz. 
[ 0 0 9 2 ] 

E-c ad-Fc 2 > ^ 7 W^M^E-f^ fziblz . CH0-K1 ijffl ^ ( lif^ffl ^PJt C jJt& ) =t ^ 
) tfflufc. (ft MILL /ipRC-E-c ad-Fc (1.0 M g) * 5 . 0 M L ^> L I POFECTAMI NE ( mBM 
m) Mm ( Invi trogenft) tl^L> Kp a u^ft«ie®<^}llft 7' a h zi - ;u <?>^vi tc t*v>. 
CH0-K1 IfflflatciifeT^ A*ff o fc. E-cad-Fc ^ > ^* ^ H^tM^^^OTvMlc 

M^i--5>fffl3a 7 n -> ^t#S fc«>. m&^m A^2 B ^ tc ^ ^ 0 ^IX L . 96 ^ x ^ • y'L 
-h ( IWAKI) \z \*y x ;l ^fc *) 0. 2f@^*fflfla^A-5filcaft L fc. 4 0 0 ^ g / m L <7>G418 (In 
vitrogen?±) ^v^^nL/iRPMI 1 6 4 0 tgttT- 7 H r^ig« L fc^. LTv^iffl^^^itt 
£ x *^J^«±^*IhIjR L x ±g«±Y» + ^E-cad-Fc ^ > ^ 7HM^iiJ^L/io Cc^tl 
icLTltE-cad-Fc^^^^Il^i^Ioilja^n-^ (4G7**) ^PtL. 1M^<^^ 
MlcfgfflL/zo c ti «b 60 ijffl A3 . MJflLvftgtt (CHO-S-SFM ll ; Invi trogentt) tcIUKb^-tf 

[ 0 0 9 3 ] 

igft±vta. 0.45 M^>>^^7^^-T-JIIL/:t, # T ^ X 1 0 0 kDa <r> 
FR^JtiSfli (YM100 ; amicona) =fc V Wrftit -b >i (amicon 8 2 0 0 ; amicontt) *fflv>Tag 
JffiLfc. Z<^>ag«|»*20 mM <?) ymmmm (pH 7.2)T-HffL/it, ^vStcJ:^. Protei 
n A ii => u (Amersham Biosciences^:) * ffl T ffW L t <r> & M UgA lz & m L fz . 



[ 0 0 9 4 ] 

mmm ?, ; e-c a d-F r.-/ l - b ^^f, s_Mia^ » 

E-cad-Fc 7>;**Wfc:3-T-f> r l fcJSfflliatg^ffl 7° u - h ( JjJT* E-c a d-F c 7' u - h 
) -n^E S$fflHatf>m#'l4£*fcft L fc„ E-c a d-F c 5^ > ^ ^i<7)P B S *Bffi$gSt*&ii'* X 
^M^H * '4 x u > ftUStt 7° u - h (ca? , — ife. 3 - t- -f > L fc. ft 

wuia<?>^!if M»jt#*jm^.-5fc«>. JNHna^fiitti-SHuJc. 0.1% bsa^^tm -2m 

m<?> 7 y ^«lll*ff o fc. ftfc. 3>^p-ii:LT, BSA ( 0. 1%) ^ -t£ 7 * > (0 
. 1%) . IIn7-y> (0.01%: K0KEN£t) . ? 4 n * 9 * > ( 5. 0 M «/mL ; KOKENfr ) 



E Slfflliat*^ LTti. E B 3 Iffllia (^lC$f± ( li^^W^Pff ) s Rl» 

m (Nagy et al. , Proc. Natl. Acad. Sci. USA 9 0:8 4 2 4, 1 9 93) . JkW 1 2 9 S VIDS 

ffl&li A^tl«r^o fc. C ti^<7>E SmmiZ. 1UFBS, 8.1 i MEMMI7; J| 
2 raM L-ru- 9 5 > . 1 111M 2-> ^ h x 9 J - >v % # t? Kn 0 c kou t - D M E M 

( Invi trogentt) tgife (KT, ESMtfttli) lc 1 0 0 0 U/mL^ L I F (ESGR0 ; Cheraicon 
£fc ) ti^Lt^tffliK Manipulating the Mouse Embryo : A Laboratory Manual (Ho 
gan et a 1 . M . Cold Spring Harbor Laboratory Press, 1994) ' Embryonic Stem Cells 

: Methods and Protocols (Turksenfi. Humana Press, 2 0 0 2 ) W lz |Q t£ <r> 75 v£ \z v*. * 
^Htft^M^ft** ftfc*«b8m*g* Lfct^>*HSftlc^ L fc. KT, CK^ttTflmtg* L 



iiS^ig«*frTTfinig« L fcE S«BHa^MJfiLYf tgttUT 2 1 mM EDTA^# 

feo.25°/»h '4 ^mrnxmrn lx ^.-mmvtmiz l . ESMicisit. kit, «icb^ 

^Lft^FIy 1 . E SJNHJia* 7' u - h ft><b§U8t L . i|«nJg«*^fk^lli*lc<£ffl-** RStt. 
^i£&#*ff!v>fc. If m L f-E-cad-Fc 7 > ^° f _h Ifi <?> 7j v£ T' . ^3^1196^^^ • 7 r u 

-h (iwAKia) tc^-^^>ru. ^ ^> ±\z^. (sxi^mm/miizmmt rzmmmiWm^ 10 

«m Lf oiflL, 4 B$Wig«Lfc. ^JfiLvt^ttT^fe^^:. 107o<7>alamarBlue (Biosource 
International^) % # t? tgtfc i: 35f£ L . 4 Iff IB Jx J£ 3 4± ^ lz Wk Jtlg * PJ £ L . 



ft < . iMXliBSAT-3-f ^>rLf; # '4 X ^ L > M ~y L — Mc li & i: A, if ^ # T* 

7 -7* a ^ ^ ^ LTfe < i: . ffi ^ «B |@ tg ft m ^ ^ - h \Z L ^ IB] ti 

tc ff # f *»T* § § o E-cad-Fc<7)'il)$^^x.T 3-forLfc^^F^ffluTE 

SiNHJfi^Jt^tt^ttft Lfc i: Z . 5. 0 M g/mLJil± R lW§t*S^EB3 
*fflJia** t ^ \zB,n ftff^'14^^ t fee ftfc x E SSHJiattMJfllvf ^frTT^ E-cad-Fc-7* u - 



E - ii K ^ '4 > ^ <rV L fcJK n ttCa 2 + ttl¥'l4T*> S 3 i: ft»*a h fix v^S (Mareel et al., 
Int. J. Dev. Biol. 3 7:2 2 7, 1 9 9 3 : T a k e i c h i . Curr. Opin. Cell Biol. 7: 619, 1995 
:Marrs & Nelson. Int. Rev. Cytol. 165:1 5 9, 1 9 9 6 ) . E-c a d-F c"7°u — h-\<?>E 
comm&lzjkis-f* V - h MMhu §ZWkM-< Z fz db . _hie fc IB] ti tc E-c a d-F c y' u - h _h 
TM l^ratg^ L fcE Slit . *^ ag St 5 mM<^x^ U > j^t 5 > fflft^ (EDTA) Xtt^^u 
> r u - ^ tf X (2-7; ; x. ^ ^ x - ^ jI ) 0fti ( EGTA) Jr X 3 o iutu L . IB 
fla^PBST'i5feif L _hlr3 i: |b] tile a 1 am a r B 1 u e lz J: S «H Jfi » <?> »J S * ff ft o fc. -f 

>f> tc^t-t ^SJR'ttftMS^EDTAT^II L fcS^-. E-cad-Fc&^7 -f -t* a ^ 9 lztt~tZ 
ESW^JIft^bUHLtft', Ca 2 +iliR'tt^^v^EGTAT^II L fc*^-. 7 ^ -t* 




[ 0 0 9 5 ] 



[ 0 0 9 6 ] 



[ 0 0 9 7 ] 



[ 0 0 9 8 ] 



Sftfc. %fz. EGTA«tII*>B$k:5 mM^ Mg 2 + ^ » L T t * 14 jtyftl 3 *i ft ^ ~> . W 

i^lpS^b, E-cad-Fc7- U - h -\^E S *ffl A3 <?> # 14 . E SIB§^fliS Hc^fiEt -5 E 
-*H^'J> t . E-cad-Fc7° V - V H+Hftffilc ©/^^ ftfcE-# H ^ > i: cofflS 

[ 0 0 9 9 ] 

tfUC ffi^<7>ig«*frTT-*KfUg« L £E Slfflfla^. E-cad-Fc^' u - h X 14 ft!l <o S W T- 
^-f^> rLtH^x^ • 7"i-h ( IWAKIft) icffli L . igft^tf ft o fc. — ft^ tc E 

h IC -t£ 7 f - > ^> I 33 n 7 - V > s 7 >f 7" n * ? ^ > • ^ 3 _ ^ 4 > ■ $r L 7° U - h <7) M a & 

. E S«HJfitt|qUilcHHIStft. S@43D--Sf^Lfc (02#M) . ^ c ^ fe*. ^flt 
tactic, E-cad-Fc ^ u - h izffim LfzE smmit . E B 3 MMM t R 1 JNH A3 <?> ffi # 
fct. iiLTL 3 B fclzis^X t BHK ft =i n is i: ^ ZMfoiff , lolo^ffflfla 

[0100] 

£JM 3 : E-cad-Fc-7 u - b fcfflv^fcE SJEM <Z>* ^ 

E-c a d-F c -7' u - h Etcfctt 5 E S fffl AS <^ it M i£ ^ *fef*-* -5 fcab . ii#<^ig«*fr TT'i 
f^lgftL/cE S iNH A3 £ IhHIX L . 5 0 0 f@^)E S $0 AS % E-c a d-F c 7' u - h X 14 -t£ => * > • 7' L 

. ±IQ t faJtitc al amarBlue (MliiS^) lc «k S ijffl Jfi <7) II ^ * ff ft o . -?<7>*3JH. -If 7 

* > • y° V - h Tig ft LfcE S 0 33 tc Pi L . E-c a d-F c 7' u - h Ttgft L E S mU<n®. it 

. e b 3 mmn t r i mun^m^ 1 1 . *«tc#^o/i (H3#m> . im*i*>8i 

n*g«^40tf ft o /c^tcE SSHJia^lHliR L . ^<7>^^tfliJ Lfc t Z ^ . M1%^*£y*> 

• y'L - h Tigft L t^lcEfc^. E-c a d-F c 7' u - h Tigft LfcE S «HJfitf>8C li 3~ 5fglii 
±#^ofc. E Sfflfla^ffifl L fi.lt<^J#*^ttM ^ u - h WTMtift < x E-cad-Fc^u 
— h T'tpft L fcE SUflS^^^I^illi^f LTv^li Z t ^^1$^ ft , [W| ti <^> 
HH&^F 9 fc*^-. E-c a d-F c ^ U - h igftgf U — h J^«^<?)iNBJiait«l 

itis a fg#> ^ n ft o o 

[0101] 

— Hx 65 tc . ESailig$L, nn^-^^^Lfc ^ flg T l± S % &5 ^ fbib*3i t? 3 t 
*a «b fix S o ^<^/ia6. *t^t?fflv^t3fi^v^7sE Si3a^)J|^, ii$f<7> 7' u - h 
Tigfti" ^ ^ti . 2 B Xti3 B r t \zB ft* L ft . =j a ^-**5fiJSft^§ 2 lc/^^ L . 
f^S4 5, 3Hfc3!<7>JNHJISjb*ajBi-*-*. E-c a d-F c 7' L - h Tig ft L JS ^ it . S 

*j^*stt8c*^ft < - t ic «k *) . s B^iBmiz-mnrntomixx+fr t% *) . 

tiftigft^fr Tic fcox t . 3 a ^ 3® ff^^ftffiflS^ ttm li ti ft ^ o fc. 

:t\ E-cad-Fc7° u - N _hT-tgft LfcE SfflflSib**^fb^fli^«tf Uv^ * x 

^H^ffifttgft^^T t . e SiNHJfi<?>^fc^fl8&v*^fl:«J»*»jNi its ns^^tilgt 

[0102] 

e sfflfla^>^fb«flg^fisi^i-s fc*>. *^fbftE smm<ni%mx3bz alpv^'I4& 

VOct-3/4 ^ > ^ ? W<r>^M^$lU L fc. ALP^It^ *ft HbS 14 . Sigma Diagnostics Alkaline 
phosphatase * v V (y^S) * ffl T ff ft o . tg ft L E S AH JJ3 ( E B 3 «D 
t R 1 Ifflflat*) tPB SXfcWLtzik. 66%T-b h >/3%*^^ 'J >^#t? ^x>ijgift 
T'ISL, PBST'if _hie^ v V lzttm~t& naphthol AS-BI phosphate alkaline 
m&mX 15^M«LIi L. 2Efe)xJ£*ffofc (!4Afi) . 
[0103] 

Oct-3/4 9 > ^ ^M<^^3at±^S3Srfev**fflv^TW ^fc, ft *> . IgftL/iESffflfla 
^8% .t^ATiftF (Wako Pure Ch erai c a 1 ft ) T'0£U PBST-aift, f rC 0 c t - 3 / 4 
tft# ( n n oS : Santa Cruztt) ( i:2 0 0 ^fR) t Jx 2 -t± ^ . Alex a F 1 uo rtff§J/L# (Alex 



a-488 ; Molecular Probes*!) (i:i 0 0 0 #fR) ^fflv^TtfeL/i. * , MU^t It 4 ' , 6-d i 
ami dino-2-phenyl indol e (DAP I ) Mm (0.1 n g/mL) T*tfeLfc« 3 ft h <r> t/C# *? fe 
iillc J: i^MMTlcTiEIPl L (04B#I) . 

[0104] 

*<7>iiSS. E-cad-Fc7'u - h THBWtgtLfcE S iffl A3 T- 14 . ttm&t Lxm^fzV? 

f > x* =i - f j > 7 l /: 7* l - f (wt, ^7f> • 7- u - h ) T-tz^LfzE smmtm 

ALP ( 0 4 A#M) JkVO c t-3/4 9 y >i >? I^Hl ( 0 4 B #M) 
[0105] 

tfUC *3HtftE Slfla^v- 357- t ft £ 0 c t-3/4 . &VRei-l/Zf d42M€^ *>2E^*iS 
^ o E-c a d-F c 7' u - h g L < 14 -tf 7 * > • 7 U - H TM 4 B L E S ilffl AS* 0iR L 

. 1 mL ^TRIZOL ( I n v i t r o g e nft ) % fig M L T ^ RNA£ H SSI L „ m^X . ^v£lc£rii^ M- 
MLV j^Ie^S^ ( Invi trogenft) % ffl u T c DNA^ L . Ctl^HSli: LTKT^)^7 >f 
^ffl ufc * 'J > 7 --t£ II MJxJ£ (polymerase chain reaction T PGR) \z J: 9 g-fiiafe 
T Br A" i# 43 * ft & -o . 

[0106] 
Of. t-3/4 L^J§JLJ-X^_ili_JuLl 

5 • -7° ^ >f : 5 * -GAAGTTGGAGAAGGTGGAACC-3 ' (ffi^iJS^ 3 ) 
3 ' -y' => -i : 5 ' -GCCTCATACTCTTCTCGTTGG-3 ' (ffi^iJS^ 4 ) 
[0107] 
Rex-1 C MMJt d X : 930 p_pj 

5 ' -~? => <i : 5 ' -AAAGTGAGATTAGCCCCGAG-3 * (ffifljg-^ 5 ) 
3 ' -7' =y -i : 5 1 -TCCCATCCCCTTCAATAGC A-3 * (Eftjg^- 6 ) 
[0108] 

GAPDH ( KlYC.eraldelivde-3-ph o spliate d e hydrog e nase') C M M It d * ■ 3 5 8 hp) 
5 * 9 >f : 5 * -GGAAGCTTGTCATCAACGG-3 * (KfllS^ 7 ) 
3 * -~f => -i : 5 * -CTCTTGCTCAGTGTCCTTGC-3 * (EftJS^ 8 ) 
[0109] 

WM14DNA* ') > LTTaKaRa Tag (TAKARAft) ^f£ffl L . TaKaRa PCR Thermal 

Cycler MP (TaKaRaft) ^fflv^Ttfofc. * i* c DNA^r # t? PCRlxJfci* * 9 4*C -?*m & L . 
94°C : 30# — 5 9°C : 30# — 72°C : 6 0 # </> fin #a d 9 >i %imm 9 M L . M^ilc / 2°CT 
5^7jnft& L 4*CT?/%aiLfc. PCRjgJfo* 1. 5% t ij u - x r >i T*fM*i L . SYBR Gre 

en 1 (TAKARAft) ?$feL, Typhoon 8 6 0 0 (Amersham Biosciences?!) T*^[44Lfc. 
[01 10] 

*sn^m 5 tc^i-o iisr<7>-t£ ^ • 7- u - h T-ig^LfcE s*Bflatt. l i f *?£tt 

. 0ct-3/4&VRex-l<^$v*2E^a*&#>ib;rix L I F #i¥fe TT 14 ^ ^m^*.#Jc L 
fc. E-cad-Fc-7° u - h -Ztg^LtzE S«maT?«t lqHt"?*> *) . L I F ^feTT' t± Oc t-3/4^ 
VRex-l*^i < MLT C i: $ tl/io ft 4?. fa] c *f > 7' ji. ^ ffl T Wli &fflM*> 

*mm%<mm. nmm^mm^^mt fts^fb^-^-atis^. NeuroDs^sox-i 

x T/Brachyury. Flk-K (9 HK « -fetoprotein, transthyretin ^<JO IBJ^tflc i^^T 

&tzh*. L I FlpftTT'li, -t£ 7 ^ > • y° V - V ^ VE-cad-Fc ^ U - H T'±g« L fcE SUH 
flaco if % h fcfcv^T t x SHt-^— # — fi€^*>&ai±I*ab^*ifta>ofc. 04 A, HI 4 B 
. jft70 5<?)i!SSi)^*ii^J:7lCx E-c ad-F c 7° u - h L E S MBit . 3 n - - 

^ff^-tt-f. 5ffi^<7>±g«i^fcSftSJI^lli*MLft**^i#»-t**». ^^*^fb«flg^f^ff 
^tiTv^ z i: If $ ft o 
[0111] 

m^^X . E-c a d-F c 7' U - h TiS« L E S*fflU&<7> L I F tc ttt * ixl^tt fbi" -5 
^ * ttft L o ii^<^ -tf => * > • 7° u - h x &VE-cad-Fc7°u — h XffltiXLfzE S IB M ~% 
. 0- 1 0 0 0 U/niLc^LIF^^TT'5 B H ^ * ■£ -f lc irgft L . "c^&. m%$<?>fflm t °? 
f> • 7^-M:gSILT, 2^lc3B H L ( L I F H J$ 14 ig « W H + -^) » 



•? v - b ±.\zmm$ firzE smm^ ^ --^al p v£tt^. ±is t mn^^^xmm l . 

[01 12] 

• 7*i - h T'iaiLtE s mm it . mm <r> 5 0 m w& ^ o ^ . *b 

n --tff^LTuf:*'^ 3 <?> Bf ^ tt BH BS lc 9r itW. U U t m M L # £ B B It IEH 
3 ft £ o . E-cad-Fc7° u - h T**g« L fcESSBJISli . ±15 US* t TO ti . =ia^-^/& 
ifiMcifML. frfRLfcttJIgfcijftif Lfc. Stilts ffi^U - h-?*g«LfcE SJNHJISli 
. 1 0 0 0 U/mL*>LIF«Jg*^fln L fcS¥T? It a ^ ^<7> n a fc*A L P ^tt%*tif L T 

3t>* s ma t £ l i f m m. < * -5 ^ ic # * itm ^*--<r>m& i b&<% ^rz cm 

6#M) . -77. SOt o TE-cad-Fc7' U - h T*g« L fcE SiNHJISli, 1 0 0 U/mL^ L I FagJS T 
^IZhAst^mu fr5fc5j-itm^'\±WT&mn-t Z Z t Tz, C<7)*S*. E-cad-Fc"? 

L-F^fflv^TigSt^ctlcJ: L IFf, E S J|WJ|S<7>*g« lc<&S &^fln BT<7>*% 
. a- «k 9 <R ft 3 -£ # £ c t fr^k i& 3 ft o 

[01 13] 

v ^ t x e s m m * y i - y - # & tc sin <t s * s c . e-c a d-F c 7' u - h % m m -t 

Z>Zh T* B £ fc> ir 7 ft L /co -$lc . E S/E GJHHJiatt "7 >r - ?*-0fl3 i: 

»ft^)l8t|)(ft:St5 3i:ji , "?§«. L^L, ill n" ic E Slfflfl3tI'SST\ L fc> 
fKItS^L I F (ii^^>*35~lO^M) fc^sfln t fctgtfeff Tam*g«*» 0 iI-*'&^***> 

l0 4 U/ml<^L I F %^/m-t*/j^^3b**>*. L^L**"bs 5 0 0 ,«U3/cm 2 <7> ll§SS T E S 
*fflJia*E-cad-Fc-7 U - h tcffifl L . I x 1 0 3 U/mL<^> L I F £Mn L E S MX-mn^^ 

ftz^tzt z?>. WL&fttmWi. e s mm* y * - y-itfct?® %wm\z mi it-t & z t& 
T§fc. z^mizLxmrntrzE smmit. *<n*&it&jkvfti£&m&-&+ftK-ttfti, 

Ti^:tt fit 1ST § fc. 
[01 14] 

£JM 4 : F.-rad-Fr-y U - b T-Mf L £l£ S «H HSI g» ^ fh^<?> #M 

E-cad-Fc-7' u - h T?«»0^iHl^i««*tf 4 ofcE S *ffl A3 . ^ ^ 5> 1t&m& * * L T 
d i: ^fillS^ff * o fc. *-f. IME Smm^L I F^^ftTT?^ai±g«L-C)EE«# 
( embryo i d body : E B ) * <r> S * $Hb<7>iifr * . 7>fb^-^7-iifeT 

<^^m^Jg^lcMit L fc. mfr95lctt. ESilia^bEBtffM^ tSfcft, E-c a d-F c 7" 
U - h T30W±lin L fcE Sffflfla^ NJR L T . m-fflflS^flglc L , ^|#^#. L I F# 
tt^ESM 1 5 m L4»lc 5 0 0 M<^«BJia*#tfStijS*f^«! LTJ»iS (hanging-drop) t§1S^ 
ffo/io jBiS't'k:0^$ tifcE B li nf ft lc IhUR L . ±|r3<^ ^vS t mn lz Mkco m SU . M 

[01 15] 

n <> ii r o n 3 ( mm*f d x : 4 n f> bn i 

5 • => A : 5 ' -CATCTCTGATCTCGACTGC-3 * (ffi5US¥ 9 ) 

3 ' -7' 7 >f "7- : 5 ' -CCAGATGTAGTTGTAGGCG-3 * 
[01 16] 

Snx-1 r Miliar d X : 4 0 7 bn 1 

5 ' -^7 >f "7- : 5 ' -GCACACAGCGTTTTCTCGG-3 * 

3 ' -^7 ^f7- : 5' -ACATCCGACTCCTCTTCCC-3 * ( SrZ^J 1 2 ) 
[01 17] 

T/Rrarhvnrv ( MM^t d X I 5Jj bn 1 

5 ' -7° 7 >f : 5 ' -TCCAGGTGCTATATATTGCC-3 * (ffifllg-f 13) 

3 * 9 >f - : 5 * -TGCTGCCTGTGAGTCACAAC-3 * (Se^iJS^-14) 



[01 18] 

Flk-1 C mm*f -i X : 398 bp ) 

5 ' - V y -i : 5 ' -TAGGTGCCTCCCCATACCCTGG-3 ' (K5US^l5) 
3 ' -V v >f : 5 ' -TGGCCGGCTCTTTCGCTTACTG-3 ' ( S^- 1 6 ) 
[01 19] 

5 • - V y >f V- : 5 * -AACCCTCAATGGCCTGTGG-3 * 

3 * -7 v >f -7- : 5 * -TCAGTGGTACTTGTGGGACAGC-3 ' ( BEflJ S-^ 1 8) 

[0120] 
ry -fetoprotein LiiJfeMjlt d X : 211 LpJ 

5 ' -7'7 ^ v - : 5 ' -TGCTCAGTACGACAAGGTCG-3 * (ffi^JS^19) 
3 ' -7° ^ d : 5 * -ACTGGTGATGCATAGCCTCC-3 * (E5US^2 0) 

[0121] 
transthyretin C iff ffi a d X : 4 4 0 LpJ 

5 • -~f y <i : 5 * -AGTCCTGGATGCTGTCCGAG-3 * 

3' -7'7 >f v - : 5 ' -TCAGAGGTCGGGCAGCCCAGC-3 ' (Ir3^iJS^22) 

[01223 

*S*£ EI 7 lc^-t 0 ii£t<7>-t£ ^ ^> ♦ -t*U - N TtgftLfcE SlffllSTMi, L I F **gif!l 
+ *><bRfc# E B<7> g ^^^fb^l^il L i: C . ^YWm (NeuroD3. Sox-1) . *f£3i (17 
Brachyury. Flk-K (9 HI) „ TkUfoftEM ( o: - fetoprotein, transthyretin) <7>-t^T<7> 
mn^m®-?- U-Miz^^^Mfr&^iirzo E-cad-Fc^u - hTigftLfcE S«H 

fia^Jt ^ . -t ^x<?>fE*^- ^ - ^>itft^ -tf 7 * > • -7° u - h ffi 1 & ismn^ 

[0123] 

c t tc j: *> . Mmmmjkv/x\t>bffiWM^<?>fr<t*m&^%zztt)*m&2nx^z ( 

Yamane et al., Methods Mo 1 . Biol. 13 4:2 6 1, 2002 T Schroeder et al., Proc Natl. A 
cad. Sci. USA 1 0 0:4 0 1 8, 2 0 0 3 ) 0 f:T\ E S Ml&<?> nUMB^ <r> 9r ft 86* . PA6II 
HSfcfflv^fc^ffc&T. 'fr#J«BJIS'\<7>#fl:8l*. S T 2 JNHHSfcfflufc&Til^fc. PA6I 
Jit3 X ti S T 2 fffl 1)3 (MlfflflfSt fcllfiff • «HJia^> * jb><bJ8A) *«HliS*gftffl 6 -7 x. >i • 7-l 
-h (CORNING?!) fctffit. DME M ( Invi trogenft) fc 1 0%<7> F B S fc^sfln L fci^tfe 
* ffl o X n > "7 ;u x > h ft flg tc * T tg ft L * y i - r - U U t L T f$ ffl L . 61 § 

hsb#. m-«HJia^Ji8k: l fcE smm^mrmm^mm l . -7 ^-y-ina^PBST-zS'it 

^ i ^ tc 2 0 0 0 *BJISi* off a L fc. SB, igfti** W&ft<t& ( P A 6 y a - 7 - 
) coMa. 20% KnockOut Serum Replacement (lnvitrogen?±) t#t?E SMlc, — 7j . /|> 
ffiftitfe (ST 2 7 -f - r-) <t> 75 Ei 1 0 % F B S*#t?E SMfC5^L/io :t§ft^l2B g 
tclfflfla* 7 0%^ 9 J - Ji MWtxmfe L x lJXJrL-f* i: L Tf/tmi c r o tubu 1 e - a s soc i a t ed protein 
-2 (MA P - 2 ) 1/C# ( AB 5 6 2 2 ; Chemi conft) . Xtt}a^*3>T • 5 * x >f/L# (MF 
2 0 ; American Type Culture Collection?!) ~& fxJZ £ it . 6IS^5c§Horseradish Peroxi 
dasefgli2^|/Lfr ( t 7. h 7 r -4 > x>7"4^T>f>P0 (R) XfiPO (M) ; U d ?±) 
fclWiXJxJ^^ 4±. itlcACE (3-amino-9-ethylcarbazole) SIS (^^u d?±) *ffl 

[01243 

3 <7>j:g^^f^lc fcv^T . ii^<7)Hf 7 ^> • 7-L - h X *g ft L E S «H H3 ^ P A 6 *H A3 _t 

ft? s a ho^^«o m m % nmmmm<7> mm^ l fc^ftwuia^ t wtmm^it^^ t z 
ifflfla n tt^fflsa v - t> - t- *> & m a p - 2 & ^tt t- *> v . e s «b us &nmm m ^ t> ft: l 

fczki'bi^, it, ST2iHHJfiJik:attLfcES»Uiai±x ±gftl2HBH0^3b^Sj>:» 



ot. E - c a d -F c 7° U — h T-ipftLfcE SHflS^fflvi/i^n i t ^ ^ > h a - ^ §1 t TO ti lc # 

jsiDJia^vc^aHiia^^^fb^fiia-r-s - t fc. wi^ii^si »k e-c a d-F c 7- 

l - F TiaftLtE S^fflfla**. in vi troicfctt Z ft It^mfe* fttf LTU5:k 3 
[0125] 

£JM 5 : E-c a d-F c 2: U - b T-Jrg^ L fc F, S jQilgZiS: i 2 M^M^l 

E-cad-Fc-7* u - h -?«»lHl<7>«lfUS«*fr * o fcE S«)Si)H > 7 ffMi^ffJIU^ 
53k^>flia*ft4ofc. [B]- n -y h *ffl fla feV^T^ri 7 A3 86 fil 18 3 *l T £ 7. 
h 7 7 ^ <b j£ 3 L E S WAS ( E B 3 *ffl)iat$ ) * » -tf => * > • 7° u - h & VE-c a d-F c 7° v 

-h\zmmt. 3 b r t \z m^mn^^n & ^ ^. cti^^ESinat, sra ic * o cs 

**>K«JIS (ft 10 0M-f o ) ^SAU fi^il C R v ^ 7. (8-1 OHM) <?>T 
glC^ML. ffil^/:. C 5 7 B L/6 ^ X^^feliiT^^ » <b *l ff + . 

#7>-§K (5^80%) lc E Smmiz t±3*-t 5ff * X 3 (agouti) fe^ % * * i" § AS 1* 1± 
L T t 1 , z^&^v^^Xjb*. -tf 9 > • 7° u - h jrgft L ft E S *ffl)j& i>» h It tf 4E 
. E-c a d-F c -7' U - h igft L fcE S fflBJia «b tt 1+ 7 E » <b ti . 
[0126] 

, Z ^ > 7 7. ^ & I C R & ^ ^ * t t T ff V? X * ft jg $ -£ . 
E SJBHJiak:i*'t*^fe3t»*iXi«:f^k:€3i-t* - t^mULfz. E-cad-Fc7' u - h *g«Lfc 
E Slffl 1)3 <7> Affile J: ^fFfil £ tlf::^ > 7^ r 77^t21ZC^^^tl^tll4E. 1 7 E <7> ^ ff ^ f# 
tz t Z ^ , * 7. h (434£03i: L xm ofc C57BL/67- O X \z £ ^fetlt -5 M#<7) * £ 

. E SilWJfilc&*-tS%fe*M-*S®#a*&5E&V6E#^ftfc. C*i<b<ofli|#a*ESiNH 
flaic i*t*Ifef^Itf LTv^ :Hi, &lfe!ff M&tfv On^fHh - 7-*- 

tc «j: £ »*f ^ <b t mu-t z> z\ t § 

[Elffi^W^'SrmBH] 
[0127] 

[0 1] # -J 7. ^ u > • $!l 7' u - h lc =1 - -T- 4 > 7* L fcE-cad-Fclctt-t -5 E S ffflfla ( R 

1 mmn t e b 3 mmt*) m**ii^^^> (0.1%) ^-^> 

nfc7' u - h -\<7>e sfflfla^}f#^^ ioo%fc l fc^<7>fflitfi^^-to b s a : o. 1% 

7 ^ > icM L . d<0. 01. 

[0 2] E-cad-Fc ~? V - h izffiU L fcE S«BJia<7>0JI8%^'t. E S $H -tf 7 ^ > . 
Il37-r>, 7 >f -7*a ^ 7 f- y . XliE-cad-Fc^ =1 - 4 > ? L tz 7° u — h (m 
ti-ftiGel. . Col.. Fn. . E-c a d-F c t ^gfi) tc ffitt L tzfe. 2 B B <^mm^^m 
^^"t = 

[0 3] E-cad-Fc"^ u - McJSttLfcE S«BJia<?>i#»i6*^^. E S mm* -tf 7 ^ > 

• -y'V-V (04Hont) X E-c a d-F c 7' v - h tcSfi L . 3B S <?> iNH Ba ^ it IS L 
o -X- : Contgf icM L . p<0. 01. 

[0 4 A] E-c a d-F c 7° u - h tflltt L fcE SSHJiaicfclt -6 # - E 

S IE ^ ( E B 3 m mn ) * -tf 7 ^ > • -7° u - h ( 0 + C 0 n t ) X a E-c a d-F c 7° u - N lc 
ffifl L. tgSMH a fcALP^tt^#feai*ff * o fc. 0* L I F (+) 7k V ( - ) It. Z 
tl^tlig«ffligitlc L I F *^/m/*^^in Efc3 h S^t. 

[0 4 B] E-c a d-F c 7' u - h left ft L fcE S *ffl A3 lc It -5 *y>fb^- ^-<^H3a. E 
S Ifflfla (E B 3 IfflSaH) * -If 7 ^ > • 7 u - h ( 0 C o n t ) X ti E-c a d-F c 7' u - h lc 
mfi L . in ft 14 B S lc 0 c t - 3 / \ 9 y ^ 7 H^t^ft *ff * o fc. D A P I : 4'. 6 
— di ami dino — 2 — phenyl indole. Me r g e d : DAP I tOc t — Z / 4K#lci:-2) 
* M. ia ^- H± t <JO o 

[0 5] E-cad-Fc7°u - h izmULfzE S MB lz is It -5 * $Hf=? - ^7 ^<?> 
. ES^Ba^^fyf > • 7 L - h ( 0^Cont) X ti E-c a d-F c 7 s L - h \z ffiU L . 1§« 
14B S fcOct-3/4AVRex-lil€^<^^3a*RT-PCR>i-eH^fc. 0^ + ^^-li. * ti 



[06] E-cad-Fc 7' v - h Icffill L TzE SMB^ L I F JxJfcttfc^-*-. ESiBS (R 
It*) t^7f> • 7° u - h (0tKont) Xt±E-cad-Fc7' u - h icJSttL. &flL I 
F itJtTtgtt L fz'&iz n a --fcffiS/fc;? -£ <^ALPv$tt**fetiii-S 3 i: tc «k ») . T 
*^HLM J 3 o - - <?> SU £ PJ £ L fc. * : Cont/LIF 1 0 0 OU/mLgf lc tt t . p<0.05» 

[0 7] E-cad-Fc7'u - hT^nig«LfcE SWfla<7>^fb#ft6ttc «tf 5 * > • ^ u - 
h (El^Cont) XliE-cad-Fc7- u - h icffifiL. 8mtg«LfcE smm (R 1 **) % 
0a|X L . L I F ^«sfln*gtfe*-?E B ^ff2>££ i± £ c t iz Jc *) #ffcgH$fcfr ft o fc. E 
Bf^tHH BlclHliRLfc^^^^ (HI*. EB) fcfflu. g-tt^ftv - # -itfeT 
^)%m^RT-PCR>SlcT#lt L fco WjaUffcLTs ±iB<7>«lft*g«*fr ft "7 l!i!*> E S 8H 

2S@ ) fcfflv*£ 0 T/Bra : T/Brachyury. AFP : ^-fetoprotein. TTR : transthyret 
in. GAPDH : glyceraldehyde — 3 — phosphate de h y d r o g e n a s e = 

im 8] E-cad-Fc7°u - h ?8m*g«LfcE S 0 U<r> 9r fb#^'l± £ ^ "t . E-cad-Fc^ 

u - h tcaa l fcE smm (r it*) ^nmrnm c±) ^v^^wue (T) ic^hlsi 



SEQUENCE LISTING 



< 1 1 0 > Daiichi Suntory Pharma Co., Ltd. 

< 1 2 0 > Method ior expansion of pluripotent stem cells 

< 1 3 0 > 1 0 4 3 4 2 8 
< 1 6 0 > 22 

< 1 7 0 > Patentln version 3.1 

< 2 1 0 > 1 

< 2 1 1 > 882 

< 2 1 2 > PRT 

< 2 1 3 > Human E-cadher in 

< 2 2 0 > 

< 2 2 1 > DOMAIN 

< 2 2 2 > ( 1 5 7 ) . . ( 2 6 2 ) 

< 2 2 3 > EC1 



< 2 2 0 > 

< 2 2 1 > DOMAIN 

< 2 2 2 > ( 2 6 5 ) . . ( 3 7 5 ) 

< 2 2 3 > EC 2 



< 2 2 0 > 

< 2 2 1 > DOMAIN 

< 2 2 2 > ( 3 7 8 ) . . ( 4 8 6 ) 

< 2 2 3 > ECS 



< 2 2 0 > 

< 2 2 1 > DOMAIN 

< 2 2 2 > ( 4 8 7 ) . . ( 5 9 5 ) 

< 2 2 3 > EC4 



< 2 2 0 > 

< 2 2 1 > DOMAIN 

< 2 2 2 > (59 6 ) . . ( 7 0 0 ) 

< 2 2 3 > EC 5 



< 4 0 0 > 



1 



Met Gly Pro Trp Ser A r g Ser Leu Ser Ala Leu Leu Leu Leu Leu Gin 

15 10 15 



Val Ser Ser Trp Leu Cys Gin Glu Pro Glu Pro Cys His Pro Gly Phe 

20 25 30 



Asp Ala Glu Ser Tyr Thr Phe Thr Val Pro A r g A r g His Leu Glu A r g 

35 40 45 



Gly A r g Val Leu Gly A r g Val Asn Phe Glu Asp Cys Thr Gly A r g Gin 

50 55 60 



A r g Thr Ala Tyr Phe Ser Leu Asp Thr A r g Phe Lys Val Gly Thr Asp 

65 70 75 80 



Gly Val lie Thr Val Lys A r g Pro Leu A r g Phe His Asn Pro Gin lie 

85 90 95 



His Phe Leu Val Tyr Ala Trp Asp Ser Thr Tyr A r g Lys Phe Ser Thr 

100 105 110 



Lys Val Thr Leu Asn Thr Val Gly His His His A r g Pro Pro Pro His 

115 120 125 



Gin Ala Ser Val Ser Gly Me Gin Ala Glu Leu Leu Thr Phe Pro Asn 

130 135 140 



Ser Ser Pro Gly Leu Arg Arg Gin Lys Arg Asp Trp Val lie Pro Pro 

145 150 155 160 



e Ser Cys Pro Glu Asn Glu Lys Gly Pro Phe Pro Lys Asn Leu Val 

165 170 175 



Gin lie Lys Ser Asn Lys Asp Lys Glu Gly Lys Val Phe Tyr Ser lie 

180 185 190 



Thr Gly Gin Gly Ala Asp Thr Pro Pro Val Gly Val Phe lie lie Glu 

195 200 205 



A r g Glu Thr Gly Trp Leu Lys Val Thr Glu Pro Leu Asp Arg Glu Arg 

210 215 220 



lie Ala Thr Tyr Thr Leu Phe Ser His Ala Val Ser Ser Asn Gly Asn 

225 230 235 240 



Ala Val Glu Asp Pro Met Glu lie Leu lie Thr Val Thr Asp Gin Asn 

245 250 255 



Asp Asn Lys Pro Glu Phe Thr Gin Glu Val Phe Lys Gly Ser Val Met 

260 265 270 



Glu Gly Ala Leu Pro Gly Thr Ser Val Met Glu Val Thr Ala Thr Asp 

2/5 280 285 



Ala Asp Asp Asp Val Asn Thr Tyr Asn Ala Ala lie Ala Tyr Thr lie 

290 295 300 



Leu Ser Gin Asp Pro Glu Leu Pro Asp Lys Asn Met Phe Thr lie Asn 

305 310 315 320 



Arg Asn Thr Gly Val lie Ser Val Val Thr Thr Gly Leu Asp Arg Glu 

325 330 335 



Ser Phe Pro Thr Tyr Thr Leu Val Val Gin Ala Ala Asp Leu Gin Gly 

340 345 350 



Glu Gly Leu Ser Thr Thr Ala Thr Ala Val lie Thr Val Thr Asp Thr 



355 



360 



365 



Asn Asp Asn Pro Pro lie Phe Asn Pro Thr Thr Tyr Lys Gly Gin Val 

370 375 380 



Pro Glu Asn Glu Ala Asn Val Val lie Thr Thr Leu Lys Val Thr Asp 

385 390 395 400 



Ala Asp Ala Pro Asn Thr Pro Ala Trp G 1 u Ala Val Tyr Thr lie Leu 

405 410 415 



Asn Asp Asp Gly Gly Gin Phe Val Val Thr Thr Asn Pro Val Asn Asn 

420 425 430 



Asp Gly lie Leu Lys Thr Ala Lys Gly Leu Asp Phe Glu Ala Lys Gin 

435 440 445 



Gin Tyr lie Leu His Val Ala Val Thr Asn Val Val Pro Phe Glu Val 

450 455 460 



Ser Leu Thr Thr Ser Thr Ala Thr Val Thr Val Asp Val Leu Asp Val 

465 470 475 480 



Asn Glu Ala Pro lie Phe Val Pro Pro Glu Lys A r g Val Glu Val Ser 

485 490 495 



Glu Asp Phe Gly Val Gly Gin Glu lie Thr Ser Tyr Thr Ala Gin Glu 

500 505 510 



Pro Asp Thr Phe Met Glu Gin Lys lie Thr Tyr Arg lie Trp Arg Asp 

515 520 525 



Thr Ala Asn Trp Leu Glu Me Asn Pro Asp Thr Gly Ala lie Ser Thr 

530 535 540 



Arg Ala Glu Leu Asp Arg Glu Asp Phe Glu His Val Lys Asn Ser Thr 

545 550 555 560 



Tyr Thr Ala Leu lie lie Ala Thr Asp Asn Gly Ser Pro Val Ala Thr 

565 570 575 



Gly Thr Gly Thr Leu Leu Leu lie Leu Ser Asp Val Asn Asp Asn Ala 

580 585 590 



Pro lie Pro Glu Pro Arg Thr Me Phe Phe Cys Glu Arg Asn Pro Lys 

595 600 605 



Pro Gin Val lie Asn lie Me Asp Ala Asp Leu Pro Pro Asn Thr Ser 

610 615 620 



Pro Phe Thr Ala Glu Leu Thr His Gly Ala Ser Ala Asn Trp Thr lie 

625 630 635 640 



Gin Tyr Asn Asp Pro Thr Gin Glu Ser lie lie Leu Lys Pro Lys Met 

645 650 655 



Ala Leu Glu Val Gly Asp Tyr Lys lie Asn Leu Lys Leu Met Asp Asn 

660 665 670 



Gin Asn Lys Asp Gin Val Thr Thr Leu Glu Val Ser Val Cys Asp Cys 

6/5 680 685 



Glu Gly Ala Ala Gly Val Cys Arg Lys Ala Gin Pro Val Glu Ala Gly 

690 695 700 



Leu Gin lie Pro Ala lie Leu Gly lie Leu Gly Gly lie Leu Ala Leu 

705 710 715 720 



Leu lie Leu lie Leu Leu Leu Leu Leu Phe Leu Arg Arg Arg Ala Val 

725 730 735 



Val Lys Glu Pro Leu Leu Pro Pro Glu Asp Asp Thr Arg Asp Asn Val 

740 745 750 



Tyr Tyr Tyr Asp Glu Glu Gly Gly Gly Glu Glu Asp Gin Asp Phe Asp 

755 760 765 



Leu Ser Gin Leu His Arg Gly Leu Asp Ala Arg Pro Glu Val Thr Arg 

770 775 780 



Asn Asp Val Ala Pro Thr Leu Met Ser Val Pro Arg Tyr Leu Pro Arg 

785 790 795 800 



Pro Ala A s n Pro Asp Glu Me Gly Asn Phe lie Asp Glu Asn Leu Lys 

805 810 815 



Ala Ala Asp Thr Asp Pro Thr Ala Pro Pro Tyr Asp Ser Leu Leu V a 1 

820 825 830 



Phe Asp Tyr Glu Gly Ser Gly Ser Glu Ala Ala Ser Leu Ser Ser Leu 

835 840 845 



Asn Ser Ser Glu Ser Asp Lys Asp Gin Asp Tyr Asp Tyr Leu Asn Glu 

850 855 860 



Trp Gly Asn A r g Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly Gly Glu 

865 870 875 880 



Asp Asp 



< 2 1 0 > 2 

< 2 1 1 > 884 

< 2 1 2 > PRT 

< 2 1 3 > Mouse E-cadher in 

< 2 2 0 > 

< 2 2 1 > DOMAIN 

< 2 2 2 > (159) . . ( 2 6 4 ) 

< 2 2 3 > EC1 



< 2 2 0 > 

< 2 2 1 > DOMAIN 

< 2 2 2 > ( 2 6 7 ) . . ( 3 7 7 ) 

< 2 2 3 > EC 2 



< 2 2 0 > 

< 2 2 1 > DOMAIN 

< 2 2 2 > ( 3 8 0 ) . . ( 4 8 8 ) 

< 2 2 3 > ECS 



< 2 2 0 > 

< 2 2 1 > DOMAIN 

< 2 2 2 > (480) . . ( 5 9 7 ) 



< 2 2 3 > EC4 



< 2 2 0 > 

< 2 2 1 > DOMAIN 

< 2 2 2 > (59 8 ) . . ( 7 0 2 ) 

< 2 2 3 > EC 5 



< 4 0 0 > 2 

Met Gly Ala A r g Cys A r g Ser Phe Ser Ala Leu Leu Leu Leu Leu Gin 

15 10 15 



Val Ser Ser Trp Leu Cys Gin Glu Leu Glu Pro Glu Ser Cys Ser Pro 

20 25 30 



Gly Phe Ser Ser Glu Val Tyr Thr Phe Pro Val Pro Glu A r g His Leu 

35 40 45 



Glu A r g Gly His Val Leu Gly Arg Val Arg Phe Glu Gly Cys Thr Gly 

50 55 60 



Arg Pro Arg Thr Ala Phe Phe Ser Glu Asp Ser Arg Phe Lys Val Ala 

65 70 75 80 



Thr Asp Gly Thr lie Thr Val Lys Arg His Leu Lys Leu His Lys Leu 

85 90 95 



Glu Thr Ser Phe Leu Val Arg Ala Arg Asp Ser Ser His Arg Glu Leu 

100 105 110 



Ser Thr Lys Val Thr Leu Lys Ser Met Gly His His His His Arg His 

115 120 125 



His His Arg Asp Pro Ala Ser Glu Ser Asn Pro Glu Leu Leu Met Phe 

130 135 140 



Pro Ser Val Tyr Pro Gly Leu Arg Arg Gin Lys Arg Asp Trp Val lie 

145 150 155 160 



Pro Pro lie Ser Cys Pro Glu Asn G 1 u Lys Gly G 1 u Phe Pro Lys Asn 

165 170 175 



Leu Val Gin lie Lys Ser Asn Arg Asp Lys Glu Thr Lys Val Phe Tyr 

180 185 190 



Ser lie Thr Gly Gin Gly Ala Asp Lys Pro Pro Val Gly Val Phe lie 

195 200 205 



le Glu Arg Glu Thr Gly Trp Leu Lys Val Thr Gin Pro Leu Asp Arg 

210 215 220 



Glu Ala lie Ala Lys Tyr Me Leu Tyr Ser His Ala Val Ser Ser Asn 

225 230 235 240 



Gly Glu Ala Val Glu Asp Pro Met Glu lie Val lie Thr Val Thr Asp 

245 250 255 



Gin Asn Asp Asn Arg Pro Glu Phe Thr Gin Pro Val Phe Glu Gly Phe 

260 265 270 



Val Ala Glu Gly Ala Val Pro Gly Thr Ser Val Met Lys Val Ser Ala 

275 280 285 



Thr Asp Ala Asp Asp Asp Val Asn Thr Tyr Asn Ala Ala lie Ala Tyr 

290 295 300 



Thr lie Val Ser Gin Asp Pro Glu Leu Pro His Lys Asn Met Phe Thr 

310 315 320 



305 



Val Asn Arg Asp Thr Gly Val Me Ser Val Leu Thr Ser Gly Leu Asp 

325 330 335 



Arg Glu Ser Tyr Pro Thr Tyr Thr Leu Val Val Gin Ala Ala Asp Leu 

340 345 



350 



Gin Gly Glu Gly Leu Ser Thr Thr Ala Lys Ala Val Me Thr Val Lys 



355 



360 



365 



Asp lie Asn Asp Asn Ala Pro Val Phe Asn Pro Ser Thr Tyr Gin Gly 

370 375 380 



Gin Val Pro Glu Asn Glu Val Asn Ala Arg lie Ala Thr Leu Lys Val 

335 390 395 400 



Thr Asp Asp Asp Ala Pro Asn Thr Pro Ala Trp Lys Ala Val Tyr Thr 

405 410 415 



Val Val Asn Asp Pro Asp Gin Gin Phe Val Val Val Thr Asp Pro Thr 

420 425 430 



Thr Asn Asp Gly lie Leu Lys Thr Ala Lys Gly Leu Asp Phe Glu Ala 

435 440 445 



Lys Gin Gin Tyr lie Leu His Val Arg Val Glu Asn Glu Glu Pro Phe 

450 455 460 



Glu Gly Ser Leu Val Pro Ser Thr Ala Thr Val Thr Val Asp Val Val 

465 470 475 430 



Asp Val Asn Glu Ala Pro Me Phe Met Pro Ala Glu Arg Arg Val Glu 

485 490 495 



Val Pro Glu Asp Phe Gly Val Gly Gin Glu lie Thr Ser Tyr Thr Ala 

500 505 510 



Arg Glu Pro Asp Thr Phe Met Asp Gin Lys lie Thr Tyr Arg lie Tr 

515 520 525 



Arg Asp Thr Ala Asn Trp Leu Glu lie Asn Pro Glu Thr Gly Ala lie 

530 535 540 



Phe Thr Arg Ala Glu Met Asp Arg Glu Asp Ala Glu His Val Lys Asn 

545 550 555 560 



Ser Thr Tyr Val Ala Leu Me Me Ala Thr Asp Asp Gly Ser Pro Me 

565 570 575 



Ala Thr Gly Thr Gly Thr Leu Leu Leu Val Leu Leu Asp Val Asn Asp 

580 585 590 



Asn Ala Pro Me Pro Glu Pro Arg Asn Met Gin Phe Cys Gin Arg Asn 

595 600 605 



Pro Gin Pro His Me Me Thr Me Leu Asp Pro Asp Leu Pro Pro Asn 

610 615 620 



Thr Ser Pro Phe Thr Ala Glu Leu Thr His Gly Ala Ser Val Asn Trp 

6 25 6 30 6 35 6 40 



Thr Me Glu Tyr Asn Asp Ala Ala Gin Glu Ser Leu Me Leu Gin Pro 

645 650 655 



Arg Lys Asp Leu Glu Me Gly Glu Tyr Lys Me His Leu Lys Leu Ala 

660 665 670 



Asp Asn Gin Asn Lys Asp Gin Val Thr Thr Leu Asp Val His Val Cys 

675 680 685 



Asp Cys Glu Gly Thr Val Asn Asn Cys Met Lys Ala Gly Me Val Ala 

690 695 700 



Ala Gly Leu Gin Val Pro Ala Me Leu Gly Me Leu Gly Gly Me Leu 

705 710 715 720 



Ala Leu Leu Me Leu Me Leu Leu Leu Leu Leu Phe Leu Arg Arg Arg 

725 730 735 



Thr Val Val Lys Glu Pro Leu Leu Pro Pro Asp Asp Asp Thr Arg Asp 

740 745 750 



Asn Val Tyr Tyr Tyr Asp Glu Glu Gly Gly Gly Glu Glu Asp Gin Asp 



755 760 765 



Phe Asp Leu Ser Gin Leu His Arg Gly Leu Asp Ala Arg Pro Glu Val 

770 775 780 



Thr Arg Asn Asp Val Ala Pro Thr Leu Met Ser Val Pro Gin Tyr Arg 

785 790 795 800 



Pro Arg Pro Ala Asn Pro Asp Glu lie Gly Asn Phe lie Asp Glu Asn 

805 810 815 



Leu Lys Ala Ala Asp Ser Asp Pro Thr Ala Pro Pro Tyr Asp Ser Leu 

820 825 830 



Leu Val Phe Asp Tyr Glu Gly Ser Gly Ser Glu Ala Ala Ser Leu Ser 

835 840 845 



Ser Leu Asn Ser Ser Glu Ser Asp Gin Asp Gin Asp Tyr Asp Tyr Leu 

850 855 860 



Asn Glu Trp Gly Asn Arg Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly 

865 870 875 880 



Gly Glu Asp Asp 



< 2 1 0 > 3 

< 2 1 1 > 21 

< 2 1 2 > DNA 

< 2 1 3 > Oct -3/4, size 5 2 8 bp, 5 'primer 

< 4 0 0 > 3 

g a a g 1 1 g g a g a a g g t g g a a c c 



< 2 1 0 > 4 

< 2 1 1 > 21 

< 2 1 2 > DNA 

< 2 1 3 > Oct -3/4, size 5 2 8 bp, 3' primer 



< 4 0 0 > 4 



g c c t c a 



tact cttctcgttg g 



< 2 1 0 > 5 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > R e x 1 . size 930 b p > 5 ' p r i in e r 

< 4 0 0 > 5 

aaagtgagat tagccccgag 2 0 



< 2 1 0 > 6 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > R e x 1 . size 9 3 0 b p . 3 ' p r i in e r 



< 2 1 0 > 7 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > GAPDH, size 858 bp, 5'primer 

< 4 0 0 > 7 

g g a a g c 1 1 g t c a t c a a c g g 19 



< 2 1 0 > 8 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > GAPDH, size 8 5 8 bp, 3'primer 



< 2 1 0 > 9 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > N e u r o D 3 , size 4 0 5 bp, 5'primer 

< 4 0 0 > 9 

c a t c t c t g a t c t c g a c t g c 19 



< 4 0 0 > 
t c c c a t 



c c c c 1 1 c a a t a g c a 



< 4 0 0 > 
c t c 1 1 g 



c t c a g t g t c c 1 1 g c 



< 2 1 0 > 

< 2 1 1 > 



10 
19 



< 2 1 2 > DNA 

< 2 1 3 > Neu 



r o D 3 , size 4 0 5 bp, 3'primer 



< 4 0 0 > 10 
c c a g a t g t a g 



1 1 g t a g g c g 



< 2 1 0 > 11 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > S o x 1 . size 4 0 7 bp, 5 ' p r i m e r 

< 4 0 0 > 11 

g c a c a c a g c g 1 1 1 1 c t c g g 19 



< 2 1 0 > 12 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > S o x 1 . size 4 0 7 bp, 3 ' p r i m e r 



< 2 1 0 > 13 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > T/Brachyury, size 5 28 bp, 5' primer 

< 4 0 0 > 13 

t c c a g g t g c t a t a t a 1 1 g c c 2 0 



< 2 1 0 > 14 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > T/Brachyury, size 5 2 8 bp, 3 'primer 



< 4 0 0 > 12 
a c a t c c g a c t 



c c t c 1 1 c c c 



< 4 0 0 > 14 
t g c t g c c t g t 



g a g t c a c a a c 



< 2 1 0 > 15 

< 2 1 1 > 22 

< 2 1 2 > DNA 



< 2 1 3 > Flkl, size 398 bp, 5'primer 



< 4 0 0 > 15 

t a g g t g c c t c c c c a t a c c c t g g 2 2 



< 2 1 0 > 16 

< 2 1 1 > 22 

< 2 1 2 > DNA 

< 2 1 3 > F 1 k 1 , size 3 9 8 bp, 3 ' p r i ra e r 

< 4 0 0 > 16 

tggccggctc tttcgcttac tg 2 2 



< 2 1 0 > 17 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > b e t a - H 1 . size 415 bp, 5 ' p r i m e r 

< 4 0 0 > 17 

aaccctcaat ggcctgtgg 19 



< 2 1 0 > 18 

< 2 1 1 > 22 

< 2 1 2 > DNA 

< 2 1 3 > b e t a - H 1 , size 415 bp, 3'primer 

< 4 0 0 > 18 

tcagtggtac ttgtgggaca gc 2 2 



< 2 1 0 > 19 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > a I p h a - 1 e t o p r o t e i n , size 9 9 7 bp. 5'primer 

< 4 0 0 > 19 

t g c t c a g t a c g a c a a g g t c g 2 0 



< 2 1 0 > 20 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > alpha-fetoprotein, size 997 bp, 3'primer 

< 4 0 0 > 20 

a c t g g t g a t g c a t a g c c t c c 2 0 



< 2 1 0 > 21 

< 2 1 1 > 20 

< 2 1 2 > DNA 



< 2 1 3 > transthyretin, size 4 4 0 bp, 5 * p r i m e r 

< 4 0 0 > 21 

a g t c c t g g a t g c t g t c c g a g 



< 2 1 0 > 22 

< 2 1 1 > 21 

< 2 1 2 > DNA 

< 2 1 3 > transthyretin, size 4 4 0 bp, 3 ' p r i m e r 



< 4 0 0 > 22 

t c a g a g g t c g g g c a g c c c a g c 



[mm%] mm 
im 1 ] 




E-cad-Fc (ug/mL) 



[02] 

^ 2 EBSm R1t* 




[0 3 ] 




[04A] 

IS] 4 A LIFC + ) LIF(-) 




im 4 b ] 

IS] 4 B DAPI Oct-3/4 Merged 




im 5 ] 

05 



Cont 



E-cacl-Fc 



to 

t— CO 

DC LU 



CO CO CO 

CD m t— rn 

LU ft; LU C£ LU 



CO 

CO 

DC LU 



Oct-3/4 
Rex-1 

GAPDH 
[0 6 ] 



liiiiii 


IliifS 


llllilll 






[0 7] 

H7 

NueroD3 
Sox- 1 
T/Bra 
Flk-1 



EB 

Cont E-cad-Fc 





[ms ] 




mm 

[SIREN 



ajJSBAJgJB 



5 9 1 1 1 6 3 8 0 

19910314 



M^m^nmru &4 - 1 5-23 
as 

5 0 2 1 0 0 1 4 9 

20020320 



^jjiliSEfBT 3-2 

m a js - 

503062312 

20030214 



Mi?;mi L ftm&Mmfi.TB 7 sit 2 

500422182 

20030317 

503090430 



